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INTRODUCTION. 


The Monraty Wearuer Review for August, 1903, is based on 
data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph and mail, 160; 
West Indian Service, cable and mail, 8; River and Flood Ser- 
vice, 52, river and rainfall, 177, rainfall only, 62; voluntary 
observers, domestic and foreign, 2565; total Weather Bureau 
Service, 2962; Canadian Meteorological Service, by telegraph 
and mail, 20, by mail only, 13; Meteorological Service of the 
Azores, by cable, 2; Meteorological Office, London, by cable, 
8; Mexican Telegraph Company, by cable, 3; Army Post Hos- 
pital reports, 18; United States Life-Saving Service, 9; South- 
ern Pacific Company, 96; Hawaiian Meteorological Service, 75; 
Jamaica Weather Service, 130; Costa Rican Meteorological 
Service, 25; The New Panama Canal Company, 5; Central 
Meteorological Observatory of Mexico, 20 station summaries, 
also printed daily bulletins and charts, based on simultaneous 
observations at about 40 stations; Mexican Federal Telegraph 
Service, printed daily charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Territorial 
Meteorologist, Honolulu, H. I.; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander W. 
H. H. Southerland, Hydrographer, United States Navy; H. 


Costa Rica; Commandant Francisco S. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. M. Shaw, Esq., Secretary, Meteorologi- 
cal Office, London; Rev. Josef Algué, 5. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San José, 0" 36" 13° slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures” or “sea- 
level pressures,” are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute meas- 
ures. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


THE WEST INDIAN HURRICANE OF AUGUST 8-15, 1903. 

The most important tropical storm that has appeared in 
North American waters since September, 1900, advanced from 
Barbados, West Indies, over the Caribbean Sea and the Gulf 
of Mexico from the 8th to the 15th. 

The first indication of the presence of this storm to the 
eastward of Barbados was furnished by the morning tele- 
graphic reports of the 8th. West Indian stations and Gulf 
and Atlantic coast shipping interests were at once notified 
that a disturbance probably of dangerous strength was ap- 
proaching Barbados from the eastward and would move 
northwestward over the Windward Islands. Thereafter daily 
until the 14th, West Indian, Gulf, Atlantic stations, and 
shipping interests were advised of the apparent location 
and character and the probable course of the storm, and as it 
passed westward over the Caribbean Sea hurricane warnings 
were ordered at Gulf and southern Florida stations. The 
storm increased in strength as it advanced in a north of west 
course over the Caribbean Sea, and apparently attained its 
maximum intensity as it approached the Yucatan Channel. 

Martinique appears to have been the only island of the 
Windward Group that suffered serious damage. The vortex 


of the storm passed over or near that island moving in a 
northwesterly direction during the night of the 8-9th, unroof- 
ing several hundred houses, destroying crops, and damaging 
a number of sailing vessels. 

During the next two days the center of the storm was far 
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distant from any station of observation. Shipping interests 
and West Indian stations were, however, advised that while 
reports from that region were missing a disturbance of ap- 
parently marked energy was moving north of west over the 
Caribbean Sea near Santo Domingo. On the morning of the 
11th the presence near Jamaica of a storm of great intensity 
was indicated and advices to that effect were issued with a 
warning that it was considered dangerous for vessels of all 
classes to sail for Gulf, Cuban, and South Atlantic ports. 

Reports from Kingston, Jamaica, show that the first effects 
of the storm were felt on that island on the 10th, and that the 
main hurricane center reached the island on the morning of 
the 11th, causing a heavy loss of life and property. At King- 
ston the minimum barometer, 28.80 inches, as indicated by the 
barograph, occurred at 5:30 a. m. of the 11th, and at 6:15 a. 
m. the barometer had risen to 29.36 inches. The anemometer 
cups were disabled, but the maximum wind velocity at King- 
ston was estimated at 65 milesan hour. The principal suffer- 
ers were the owners of banana plantations whose losses were 
estimated at more than £500,000. The orange, pimento, and 
coffee crops suffered severely; the towns of Port Antonio and 
Port Maria were almost destroyed, and throughout the 
parishes of St. Mary, Portland, St. Andrew, St. Catherine, and 
St. Thomas the destruction to houses, property, and plantations 
was appalling. Kingston, with the exception of damage to 
houses and warehouses on the sea front, suffered less than 
any other place on the island. 

365 


Pittier, Director of the Physico-Geographic Institute, San José, _ 
FOREOASTS AND WARNINGS. 


366 MONTHLY WEATHER REVIEW. 


But little information is available for determining the char- 
acter and course of the storm after it passed Jamaica. Warn- 
ings were, however, issued that the storm was severe and likely 
to enter the Gulf of Mexico. Later advices show that the 
Cayman Islands were devastated on the evening of the 11th. 
Captain Hunter of the schooner Gov. Blake has furnished notes 
regarding the storm at Georgetown, Grand Cayman Island. 
According to his observations the 8th and 9th were clear and 
brightat Grand Cayman Island. The 10th was unusually warm 
with a north-northeast wind that freshened steadily. In the 
afternoon the weather became cloudy and a little rain fell in 
the evening. From 8 a. m. to 8 p. m., local time, the barom- 
eter fell from 29.80 to 29.70 inches. At 1 p. m. of the 11th 
the barometer read 29.50 inches, the wind was blowing about 
30 miles an hour from the north-northeast, and the sky was 
covered with thick, black clouds from the same quarter. At 
4 p. m. the wind was blowing about 45 miles an hour, and at 
5 p. m., with the barometer at 29.30 inches, the wind was blow- 
ing in heavy gusts at 65 miles, and the clouds hung so low that 
they seemed to almost touch the tree tops. At 7 p. m. the 
roaring of the wind began, and at 8 p. m., with the barometer 
reading 29.00, the wind blew at 90 miles an hour in terrific 
gusts that churned up the water in the harbor of Georgetown 
and blew out to sea or capsized several vessels. At this time, 
8 p. m., it was supposed that the worst of the storm had passed, 
but soon the barometer began to fall so rapidly that the needle 
of the aneroid could be seen to move. The barometer fell 
until 10 p. m. when it stood at 28.30 inches, with the wind 
blowing 110 to 120 miles an hour from east-northeast to east- 
southeast in gusts. About midnight it became almost calm for 
about thirty minutes, after which the wind came on fiercely 
from the southeast. At 1a. m. of the 12th the barometer be- 
gan to rise, and at 6 a. m. it read 29.30, and at noon 29.70. 
From midnight until 4 a. m. heavy rain continued in drops as 
large as gravel stones and with nearly the same abrasive effect. 
When the sun came out on the morning of the 12th a most 
desolate sight was presented. Every tree and plant on the 
island was either blown away or had its leaves and small 
branches stripped off, and crops were entirely destroyed. 
About 200 houses were blown down or unroofed, seven out of 
eight churches on the island were destroyed, vessels on the 
stocks were picked up and dashed to pieces, and of the 23 vessels 
in the harbor of Georgetown but one, the Gov. Blake, was saved, 
Most of the crews on board perished, but no one on shore was 
killed. The wind exhibited some curious freaks, totally demol- 
ishing some houses while others close by were not damaged. 

Havana, Cuba, reports of the 12th indicated the approach of 
the storm center toward the southeastern part of the Gulf of 
Mexico, and advices to this effect were issued. On that date 
some destruction by high wind was caused to buildings and 
crops in the province of Pinar del Rio, Cuba. 

Reports from Havana on the morning of the 13th appeared 
to locate the center of disturbance in the southeastern part of 
the Gulf of Mexico. A report received late in the day from 
Progreso, Yucatan, indicated that the center of the storm was 
near the northeast coast of Yucatan, and heavy sea swells were 
reported at Pensacola, Fla., and Fort Morgan, Ala. Reports 
from various sources indicate that the storm was very severe 
on the Yucatan coast and adjacent waters of the Gulf during 
the 13th. The captain of the steamship Navarre reports that 
he left Vera Cruz, Mexico, at 11 a. m., August 12, course 62° 
north, barometer 30.04, weather fine, and fresh breeze from east- 
northeast. At 1a. m. of the 13th, when approaching The 
Triangle on the border of Campeachy Banks, the weather, 
though still fair, began to change, particularly in the north- 
northeast, where the sky was copper colored. The barometer 
had fallen to 29.88, with some heavy showers from the north- 
northeast, and a slight swell from the northeast. 

At 5 a. m., in 21° 24’ north, 94° west from Paris (91° 
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40’ west from Greenwich), a squall from the northeast struck 
the vessel, the sea became heavy, the barometer had fallen to 
29.76, the sky was overcast, and the wind increased in strength 
and shifted to north-northeast, to return to northeast at 11 
a.m. At noon, in 21° 58’ north, 90° 5’ west from Greenwich, 
the weather had become stormy, the sea rougher and rougher, 
and by 2 p. m. the wind had increased to hurricane force from 
the northeast, the vessel was head on the waves, and the ba- 
rometer had fallen to 29.61. 

Between 3 and 6 p. m., when 15 miles south of the Alacranes, 
the hurricane was encountered in its full fury, the barometer 
reading 29.45, and the sea exceedingly rough. At 7 p. m. the 
worst of the storm had passed, the wind had shifted to the 
eastward, and the sea became less rough. At 8 p. m., in north 
22° 25’, west 89° 5’ from Greenwich, the barometer had risen 
to 29.65, the wind had changed to east-northeast, and the sea 
had become calmer. At 11 p. m. the steamer resumed its usual 
speed, and continued on its course with fair weather. 

Following a north of west course the vortex of the storm 
apparently reached the coast of Tamaulipas, Mexico, on the 
15th, where it dissipated. Attending its passage many vessels 
were cast ashore on the coast of Yucatan, shipping and prop- 
erty were damaged from Yucatan to Tampico, and large tracts 
of the southern Gulf coast were submerged. 

The approximate path of this hurricane from the 8th to the 
15th is shown on Chart No. X. 

When the fact is considered that, except during its passage 
over Jamaica, the hurricane center did not come within the 
region of telegraphic observation the difficulty experienced in 
defining its probable future course will be appreciated. With 
the ever present probability of a northward recurve of the 
storm, shipping interests were daily advised of the danger of 
sailing for southern waters that lay in its possible line of ad- 
vance, and many disasters were doubtless averted by an ob- 
servance of the warnings. 

Freshets occurred at intervals during the month in the 
streams of the lower Missouri Valley. 

On the 4th storm warnings were ordered from New Haven, 
Conn., to Boston, Mass., and during the 5th a northeast gale 
caused damage to small vessels along the southern New England 
coast. From the 29th to 31st strong easterly winds prevailed 
on the middle Atlantic and southern New England coasts. 

No serious damage by frost was reported during the month. 


BOSTON FORECAST DISTRICT. 
Local storms of marked violence occurred on the 5th and 


19th, the former covering a large portion of Connecticut, while 
the latter was most severe in Vermont. A northeast gale, 
with rain and fog, prevailed along the coast on the 29th and 
30th, delaying shipping and causing some damage to small 
craft. Timely warnings were diplayed in connection with 
the storms, and no destructive winds occurred without warn- 
ing.—J. W. Smith, District Forecaster. 


NEW ORLEANS FORECAST DISTRIOT. 

Advisory warnings concerning the tropical hurricane that 
moved westward across the Caribbean Sea and the Gulf of 
Mexico proved of great value to shipping interests. Much 
damage was sustained by vessels that sailed into this storm, 
and several were reported lost. Many vessels remained in 
port until it was evident that they could pursue their course 
without danger.—J/. M. Cline, District Forecaster. 


CHICAGO FORECAST DISTRICT. 

No storm warnings were displayed during the month, but 
advisory messages for severe local squalls were sent to most 
of the Lake ports August 5, and to those on Lake Superior on 
the 17th. On the night of the 20th advisory messages were 
sent to Lake Superior points for southerly gales, due to the 
approach of a storm of decided energy which had formed in 
Assiniboia. 
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The atmospheric conditions on the 5th were quite critical 
fora large portion of the Lake district, the oscillations of 
pressure being remarkably great. At Chicago a fall of about 
.20 inch occurred between 11 a. m. and 12 noon, and then 
again about .11 inch from 1:30 to 2:15 p.m. Severe squalls 
resulted in this vicinity and in the surrounding country. 
Several seiches occurred on southern Lake Michigan, the 
water rising and falling a number of times during the day. 
The lowest point reached at Chicago was 2.5 feet below normal 
and the highest 2.5 above, a fluctuation of 5 feet. 

Except two warm periods, 3d to 5th, and 21st to 23d, the 
month was unusually cool throughout the district. 

Heavy rainfalls occurred quite frequently during the month, 
the most marked periods being in the Missouri Valley, Kansas, 
and upper Mississippi Valley on the Ist; the upper Mississippi 
Valley and Lake region on the 3d; Illinois and the Ohio Val- 
ley on the 5th, and the Missouri and central Mississippi val- 
leys on the 24th. The most pronounced heavy rains for a 
number of years began on the eastern Rocky Mountain slope 
on the 25th, and extended from that section eastward to the 
Atlantic coast during the 26th, 27th, and 28th. A number of 
stations in eastern Nebraska, northern Missouri and south- 
western Iowa reported from 5 to 7.5 inches of rainfall in 
twenty-four hours.—F. J. Walz, Inspector. 

DENVER FORECAST DISTRICT. 

The month was not marked by unusual conditions.—/. H. 
Brandenburg, District Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 

On the 18th local storms occurred in southern California, 
and in places in San Bernardino County trees were uprooted 
by the wind. Some buildings were struck by lightning, but 
the damage was not great.—A. G. Mc Adie, Professor of Meteor- 


ology. 


PORTLAND, OREG., FORECAST DISTRICT. 
No storms or frost occurred and no warnings were issued.— 
E. A, Beals, District Forecaster. 
AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


| Average 


First observed. Last observed. Path. velocity. 
| 
4,a.m..| 47 | 123) 8 p.m..| 41 72 | 3,025| 45 672 | 28.0 
MH... .........| 8a.m..| 45| 123/16 pm..| 4,725| &5 556 | 23.2 
THT .............| 16,p.m..| 47| 88/19,pm..| 46] 3.0 642 | 26.8 
17,a.m..'/ 53 122 21,p.m..| 35 75 (8,000) 4.5 667 | 27.8 
V 25, p.m..| 58 | 108 | 29.p.m..| 46 60 2,475 4.0 619 | 25.8 
27,4. m |) 4jacm.* 41 3,125) 8.0 391, 16.3 
Mean of 32.5 | 
| 
Low areas. | 
Gam. 60 4,000 7.0; 571 | 23.8 
..............| 6p.m..| 39] 108] 8,pm..j 94 9 20) 450) 188 
7,pem..) 50 97 10,p.m..) 46 60, 1,975 3.0 658 | 27.4 
BY 106) @ 68 | 2,225 4.0) 556 | 23.2 
104 | 19,a.m..); 68) 1,625) 2.0 812 33.8 
17,p.m..| 37 | 120 | 22,p.m../ 48/ 3,200) 26.7 
41 117) 29,a.m.. 37 | 75| 2,900) 45 > 644/| 26.9 
Mean of 7 
Mean of 27.5 
| 


* September. 
For graphic presentation of the movements of these highs 
and lows see Charts I and II.—George E. Hunt, Chief Clerk, 
Forecast Division. > 
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RIVERS AND FLOODS. 

Frequent and copious rains over the Missouri and upper 
Mississippi watersheds during the month prevented the usual 
seasonal decline in the rivers of those districts, and their mean 
stages were somewhat higher than during the preceding month, 
as well as considerably above the normal August stages. 

The lower Mississippi fell almost steadily throughout the 
month, but no low water was experienced in any locality. 
The stages of the Ohio River and its tributaries were fairly 
satisfactory for all purposes except those of the upper Ten- 
nessee River, where low water necessitated a suspension of 
navigation for about one-half of the month. 

On the 28th and 29th there were heavy rains over the upper 
Susquehanna watershed, and the river began to rise rapidly 
on the 29th. At Wilkesbarre, Pa., the river rose 14.6 feet 
from the 28th to the 30th, inclusive, with a maximum stage 
of 20 feet, or 3 feet above the danger line. Warnings of the 
coming rise were issued on the previous day, the water then 
standing at 7.3 feet. 

Heavy rains fell over Texas during the last week of July, 
the amounts over the middle drainage basins of the Colorado 
and Brazos rivers ranging from 3 to 9 inches. The result 
was a marked rise in the rivers, necessitating the issue of 
flood warnings, beginning on July 29. The following report 
on these floods was prepared by Mr. L. H. Murdoch, Section 
Director, in charge of the United States Weather Bureau office 
at Galveston, Tex.: 


Heavy rains began to fall over Texas on July 25, and by the 29th and 
30th the middle drainage basins of the Colorado and Brazos rivers had 
received between 3 and 9 inches of precipitation. On the 29th the fol- 
lowing warning was telegraphed to interested places on the Colorado 
River: 

‘* Heavy floods will occur in streams emptying into the Colorado River 
near Austin, causing a marked rise in the Colorado River at Austin by 
Friday (in two days).”’ 

On July 30 the following was telegraphed to interested localities along 
the Brazos River: 

‘* Heavy floods will occur in streams emptying into the Brazos River 
between Waco and Hempstead, causing a decided rise in the Brazos 
River within the next few days.”’ 

The rise in the Colorado River at Austin was less than expected and 
unimportant, but a few miles below that place the river rose rapidly and 
left its banks. On the 30th a special observation telegraphed from Co- 
lumbus showed a stage of 28.2 feet, or 4.2 feet above the danger line. 
The following warning was immediately telegraphed to towns below 
Columbus: 

‘Colorado River 4 feet above the danger line at Columbus. Crest of 
flood will reach Wharton by Sunday (in three days) and Bay City by Tues- 
day (in five days). Flood stages will continue several days.”’ 

The river continued to rise at Columbus until August 1, when a read- 
ing of 34.9 feet was recorded. Columbus is the lowest station on the 
Colorado River, and no record of levels below that point was received. 

The rise in the Brazos River at Waco was only a few feet, but many of 
the streams flowing into it between Waco and Hempstead overflowed the 
adjacent bottoms. In a few localities the Brazos River itself left its 
banks, but not generally. The river rose quite rapidly at Hempstead, 
and the regular observation on August 3 gave a stage of 31.5 feet with 
rising water. On August 3 the following warning was telegraphed to 
points below Hempstead: 

‘* Brazos River 32 feet at Hempstead and rising slowly. Flood stages 
of about 35 feet are now indicated for points below Hempstead. Crest of 
flood will reach Richmond and Booth about Thursday (August 6).’’ 

The crest of the flood reached Booth on August 4, but practically the 
same level continued on the morning of the 5th. The highest stage 
recorded at Booth was 25.3 feet. 

While not verified in some details, the warnings were timely and of 
great value to people having property interests in the river bottoms. 
The warnings issued for the Brazos River and the streams emptying 
therein were very favorably commented upon by the press. 

A special case, in which the warnings proved of great value, is that of 
the Brazoria Lrrigation Company, with headquarters in Galveston. One 
of the lifts of this company, located near Richmond, burned down a few 
days before the high water, and the brick wall next to the river collapsed. 
The coming flood would cause damage to the amount of several thou- 
sand dollars if the wall was not immediately repaired. When the flood 
warnings were issued the irrigation company chartered a special train, 
carrying mechanics and material to their plant. The workmen were 
able to keep the wall above the rising water and no damage resulted. 


The highest and lowest water, mean stage, and monthly 


range at 174 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 


MONTHLY WEATHER REVIEW. 


_ 


Avavust, 1903 


sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, District Forecaster. 


OLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during August are furnished by the directors 
of the respective sections of the Climate and Crop Service of 
the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 


Alabama.— Weather during first two decades generally favorable for 
growth and maturing of crops, except locally excessive and slightly dam- 
aging rains in middle and southern counties toward close of second de- 
cade; excessively hot weather during early part of last decade caused 
cotton to wilt and shed badly, and late corn and some minor crops to 
deteriorate rapidly; last day of month quite cool; rainfall generally 
deficient in northern and eastern counties.—F. P. ee. 

Arizona.—The weather was generally very warm, except in the western 
portion of the Territory; showery conditions prevailed during the greater 
part of the month, precipitation being above normal in the eastern portion. 
The supply of irrigation water was generally sufficient for the crops, which 
all did well and made good progress toward maturity. The ranges were 
in fine condition and afforded excellent grazing for stock.—M. E. Blystone. 

Arkansas.—The temperature was about normal, with an excess of pre- 
cipitation. Cotton made fair progress; it continued fruiting and bloom- 
ing, but there was some complaint of shedding, rust, and blight; boll- 
worms and sharpshooters made their appearance, but were not general; 
the crop is still late and promises only a fair yield. An average crop of 
early corn was assured; the late was fairly promising. Considerable hay 
and fodder of excellent quality were secured. Sweet potatoes were prom- 
ising. Late apples are scarce and of inferior quality. At the close of 
the month all late growing crops were in need of rain, especially late 
corn—0O. C. Burrows. 

California.—The temperature of the month was slightly below normal, 
but there were a few daysof extremely high temperature, causing trifling 
injury to fruit and beans, Conditions were generally favorable for drying 
and maturing the heavy crops of deciduous fruits and grapes. The grain 
crop was practically all harvested by the close of the month and thrash- 
ing and hay baling were in progress. Hops and sugar beets were yielding 
good crops.—Alexander G. McAdie. 

Colorado.—Showers materially aided the supply of irrigation water. 
Harvest of small grain made rapid progress and thrashing was general 
by the second decade, except in the higher districts. Corn made favor- 
able growth and cutting had begun before the close of the month. Pota- 
toes, sugar beets, and fruits did well, with indications of a large yield of 
late fruits and potatoes. Most of the second crop of alfalfa was secured 
and much native hay was stacked in prime condition; ranges were good 
and stock thrifty.—Charles E. Linney. 

Florida.—Precipitation was insufficient by reason of unequal distribu- 
tion. Some local heavy rains damaged cotton and vegetables and delayed 
haying. The most serious factor during the month was the hot weather 
during the last week. The hot sun, with intermittent showers, scalded 
plants and caused squares and leaves tofall. The first half of the month 
was quite favorable. The last decade was damaging to cotton; picking 
began during the last decade, becoming brisk during the closing days; 
the crop will be much below the average. Corn, cane, citrus fruits, pine- 
apples, and minor crops are good.—A. J. Mitchell. 

Georgia.—During the first three weeks well-distributed showers were 
of almost daily occurrence and crops of all kinds made favorable progress. 
An excessively warm and dry week followed, during which vegetation 
suffered seriously, especially cotton. Under the influence of constant 
sunshine and high temperature cotton shed and rusted considerably. 
Picking was becoming general at the close of the month, with prospects 
unfavorable for an average yield.—J. B. Marbury. 

Idaho.—Conditions were generally favorable for irrigated crops, though 
in some localities canals failed to carry sufficient water. Haying, harvest- 
ing, and thrashing progressed rapidly. Fruit made satisfactory advance, 
and shipping was in progress at the close of the month. Ranges suffered 
somewhat from drought.—S. M. Blandford. 

Iinois.—Droughty conditions prevailed over a portion of the southern 
district throughout the month. They were most pronounced in the ex- 
treme southern tier of counties, as rainfall in ample quantities occurred 
over the other portions of the State. Corn was generally in a thrifty 
condition at the end of the month, although from two to three weeks 
backward. Oats were harvested and thrashed, mostly under favorablet 
conditions.— Wm. G. Burns. 

Indiana,.— Precipitation during the month was ample and fairly well dis- 
tributed. Excepting in the last decade the temperature, particularly at 
night, was too low for rapid growth of crops. Thrashing wheat and oats 


completed early in the month, yield light. Corn, which was one to three 
weeks behind, made slow growth and, except in north section, promised 
less than average crop. Late potatoes promised fair crop; apple crop 
light, and fruit falling. Canneries started on tomatoes and sweet corn.— 
W. T. Blythe. 

Towa.—Month cooler than usual, with double the normal rainfall and 
deficient sunshine. Prevalent humidity and cloudiness during first and 
last weeks delayed thrashing and other fieldwork, but fair progress was 
made between the 10th and 24th. Growth of corn was unusually slow, 
causing much anxiety for the future safety of the crop, on account of its 
belated condition. Thrashing returns unsatisfactory, except timothy 
seed. Good progress in fall plowing. Early apple crop good.—John R. 


es corn advanced from roasting ear stage at the first of 
the month to cutting stage by the end; late corn grew rapidly, ad- 
vancing through the silking and tasseling to the earing stage, and was 
well eared before the close of the month. Prairie grass made fine growth 
and haying was pushed when weather permitted. Cutting of third crop 
of alfalfa progressing at the end of the month. Fall plowing and thrash- 
ing continued. Apples were abundant in the south, and fine ones were 
being marketed from Shawnee County.— 7. B. Jennings. 

Kentucky.—The temperature during most of the month was too low for 
best results. The rainfall was very unevenly distributed and drought 
was severe in some localities. Crops made fair progress, however, over 
the greater portion of the State. Corn and tobacco were very good in 
central, southern, and most of the western counties, but badly damaged 
in northeastern counties. Both crops were being cut rapidly. Hemp 
was short. Plowing retarded by drought. Wheat acreage reduced.— 
Hi. B. Hersey. 

Louisiana.—F requent showers during the first decade were unfavorable 
for cotton. A rapid growth in the plant resulted, but very little fruit was 
developed. Less rainfall and more sunshine during the second decade 
caused some improvement, while the weather of the third decade im- 
proved the crop in some localities and injured it in others. Ideal weather 
for the sugar cane crop prevailed throughout the month and a rapid 
growth resulted. Rice developed rapidly and is very promising. Corn 
is doing well. Fall truck gardens are being planted.—I. M. Cline. 

Maryland and Delaware.—The cool, wet, and cloudy weather interfered 
with farm work and prevented rapid growth or maturity. Corn con- 
tinued backward, on account of low temperatures and insufficient culti- 
vation. Final harvest of wheat gave light yields, and of oats light to 
fair returns. Buckwheat grew nicely. Pastures continued good. The 
late hay harvest was excellent in quality and quantity. Much tobacco 
was cut and housed; the crop was good, but curing was not satisfactory 
at all times. Apples were promising. Tomatoes and melons yielded 
below average. Potatoes were an abundant crop, but the loss by rot 
was large. Fall plowing made about an average advance.—Oliver L. 


Michigan. —-Meadows, pastures, sugar beets, and beans on high land 
made good progress. Wet weather and cool nights caused slow growth 
of corn and were detrimental to fruit and to beans and potatoes on low 
lands. Some oats and peas were damaged by heavy rains. At the close 
of the month apples continued fairly promising, and corn, although back- 
ward, was quite thrifty.—C. F. Schneider. 

Minnesota.—Several general rains and much showery and cloudy 
weather during the month. Low temperatures for the season occurred 
early in the month, again before the middle of the month, and also dur- 
ing the last week. Oat harvest was general and spring wheat harvest 
was begun in the southern half about the Ist. The cutting of spring 
wheat, oats, barley, and flax was finished by the 25th, except the late 
crops, which were still being cut at the end ofthe month. Stacking and 
shock thrashing were carried on as rapidly as possible after harvest, but 
wet weather caused much delay, and toward the end of the month much 
shocked grain was suffering injury from dampness. In parts of the south 
the fields were too wet for the movement of binders and thrashers. Corn 
was backward all the month.—T. S. Outram. 

Mississippi.—The mean temperature and the average rainfall for the 
month were slightly above normal. Cotton generally made a good growth 
and fruited well, although it continued about three weeks late. Rust 
and shedding were general, but serious only in some of the southern 
counties. Bolls began to open about the 15th and by the close of the 
month picking was general in the south. A splendid crop of corn ma- 
ured nicely. Much hay and fodder were saved in good condition. Minor 
crops did well. Fall crops were planted and generally came up to good 
stands.— W. S. Belden. 

Missouri.—In a few eastern and southern counties corn suffered con- 
siderably from drought, but elsewhere there was generally sufficient 
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moisture, and, although cool nights somewhat retarded the growth of 
late corn, the crop, as a whole, improved steadily during the month. 
Cotton also improved considerably; late forage crops generally did weil, 
and pastures continued in good condition, except in portions of the 
southern sections. Plowing for wheat was considerably retarded by dry 
weather in the eastern and southern counties.—A. FE. Hackett. 

Montana.—Cool, wet weather delayed harvesting somewhat, but at the 
end of the month the greater part of the winter grain had been cut, 
thrashing had commenced, and the spring grain harvest was well ad- 
vanced; yields ranged from average to very good. The second crop 
of alfalfa was good, but the yield of hay was considerably below the 
average, except in some localities in the southwestern counties. Pota- 
toes and other minor crops will give good yields.— Montrose W. Hayes. 

Nebraska.— Harvesting was about completed during the first half of 
August, although showery and unfavorable weather prevailed. Thrash- 
ing, stacking, and haying were delayed by wet weather, some grain in 
shock was damaged, and some hay almost ruined by the rain. A large 
amount of wild or prairie hay was secured in the last half of the month. 
Grass in pastures and on the ranges was excellent throughout the month. 
Low temperature was unfavorable for the rapid growth of corn, but it 
made a healthy, average growth. The heavy rainfall caused the corn to 
ear heavily, with large, well-filled ears, and to continue green and grow- 
ing, with but slow progress toward maturity. Rapid progress was made 
with fall plowing.—G. A. Loveland. 

Nevada.—A very dry month with about normal temperature. Fine 
weather throughout the month for harvest work, which progressed with- 
out interruption. Good crops of hay and grain were secured in excellent 
condition. Irrigated crops made fair progress, but pastures and range 

ss dried up rapidly on account of drought. Water very low and scarce 
at close of the month. Apple crop very promising.—J. H. Smith. 

New England.—The weather was exceptionally cool, the mean tem- 
perature being the lowest for August of official record. The rainfall was 
near the average and, with a few exceptions, well distributed. There 
was a deficiency in sunshine, which, combined with the uniformly low 
temperature, was unfavorable to crop growth and to harvesting. Frosts 
in northern sections, near the close of the month, caused some damage 
to late vegetables and to corn, but generally speaking crops are in good 
condition, and harvesting progressing favorably.—J. W. Smith. 

New Jersey.—The month was abnormally cool and wet; very destruc- 
tive thunderstorms occurred in the northern portion of the State, doing 
great injury to crops and tree fruits. Truck crops in the southern see- 
tions were seriously injured; melons of all kinds, lima beans, and toma- 
toes suffered the most.—Edward W. McGann. 

New Mexico.—The month was generally unfavorable for crops and 
ranges, owing to high temperature and deficient rainfall. In the south- 
west portion of the Territory torrential rains fell, causing floods and 
extensive damage to towns, railroads, and crops in the lowlands and 
valleys. In the mountain districts local showers replenished streams 
and furnished a fair supply of water for irrigation, but in other portions 
the deficiency was marked, especially on the prairies and ranges, where 
the water in wells, springs, and water holes was quite low. At the close 
of the month, although the month was unfavorable, range stock were still 
in very fair condition.—J. B. Sloan. 

New York.—The coolest August in fifteen years; light frosts on the 8th; 
not a very warm day during the entire month; precipitation very heavy 
and excessive, causing floods, and damaging oats and barley; wheat, rye, 
and hay large yields and housed in good condition; buckwheat fine, Dut 
badly lodged; tobacco damaged by gales, hail, and floods; large quantity 
of apples blown from trees; corn nearly a failure; beans damaged by rust; 
potatoes declined rapidly from blight and rot; plowing well advanced.— 
R. G. Allen. 

North Carolina.— During the larger portion of August conditions were 
highly favorable for the growth of crops, which improved steadily. The 
rainfall during the first two decades was frequent, but not heavy, except 
in the eastern district, where some damage resulted from excessive rains, 
which, however, were confined to the immediate coast. Cotton im- 
proved steadily, grew to average size, fruited well, and at the close of 
the month was opening rapidly, with picking under way. Corn eared 
well; much fodder was saved. Cutting and curing tobacco continued 
uninterruptedly, with fairly good results. All minor crops, especially 
peanuts, rice, sweet potatoes, and field peas, grew well. Fruit, except 
grapes, was inferior.—C. F. von Herrmann. 

North Dakota.—The month was unfavorable for maturing and harvest- 
ing grain. Cool weather, with heavy and frequent rains, caused a very 
rapid growth of late sown crops, but at the same time made the ground 
80 wet that it was difficult to get on it with harvesting machinery to 
care for early sown grain. Considerable hay was damaged and some 
spoiled by being wet before it could be stacked.—B. H. Bronson. 

Ohio.— All crops were injured by the dry weather which prevailed until 
hear the close of the month; there were heavy rains in north during the 
last week, but only light to moderate in central and south. Corn is 
fairly promising in north, but only a light crop can be expected in central 
and most south counties. Late potatoes, gardens, tobacco, clover, buck- 


wheat, and apples injured by drought, and plowing for wheat delayed.— 
J. Warren Smith. 
Oklahoma and Indian Territories.—Early corn matured and being cut; 
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Fall plowing well advanced. Cotton made rapid 
growth, was well bolled, and picking in progress. Wheat and oat har- 
vest completed. Haying continued, with good yields. Third cutting of 
alfalfa in progress. Millet, broom corn, sweet potatoes, melons, and 
fruit matured and being gathered and marketed, with fair to good yields. 
June corn, cane, kaffir corn, castor beans, turnips, and late potatoes in 
fair to good condition.—C. M. Strong. 

Oregon.—The weather during the month was generally favorable for 
cutting and thrashing fall and spring grain, and at the close of the month 
both of these crops were nearly harvested. Wheat this year is below 
average in quantity, but the quality is excellent. Oats yielded excep- 
tionally well. Hops were ready to pick by the last of the month; this 
crop is below average, and there is more mold than common in the yards, 
Fruit made good advance, except apples, which are quite uneven.— 
Edward A. Beals. 

Pennsylvania.—The coldest August on record, and the average precipi- 
tation was 35 per cent in excess of the normal. The conditions were 
generally unfavorable to agricultural interests. Continued low tempera- 
ture materially retarded the advance of corn and tobacco, and frequent 
and copious showers delayed haying, harvesting, and plowing, caused 
rust in oats and rot and blight in potatoes, and seriously injured a large 
acreage of oats by causing them to sprout after being put in shock.— 
H. A. McNally. 

Porto Rico.—The precipitation during the month was considerably 
above the normal, but well disturbed throughout the month. High winds 
during the middle of the month caused some damage to fruit trees, coffee, 
and small crops, but in general the weather was favorable and all crops 
were in excellent condition at the close of the month. Cane has improved 
steadily and is now in normal condition. Coffee is maturing slowly and 
promises a larger and better crop than last year. The experimental cot- 
ton crop continues developing satisfactorily. Planting of small crops 
and cane of gran cultura has been active. Very little tobacco has been 
sown. Fruits of the season and small crops have been plentiful. Pas- 
turage is abundant and stock is doing well.—E. C. Thompson. 

South Carolina.—The first twenty days had copious precipitation and 
even temperatures, conditions exceedingly favorable for crop growth and 
development, with marked improvement in cotton, corn, rice, and grass 
for hay, as well as in all minor crops, but the conditions were unfavor- 
able for cultivation of field crops. The last nine days were excessively 
hot and dry, causing cotton to rust and shed squares and young bolls, 
and grown bolls to open rapidly, some prematurely. Corn also deterior- 
ated, but minor crops maintained their fine condition to the close of the 
month. Tobacco curing was finished and rice harvest begun. Cooler 
weather and numerous showers on the 30th-3lst brought relief, and 
partially checked deterioration.—J. W. Bauer. 

South Dakota.—Frequent rains somewhat retarded haying and harvest- 
ing, stacking and thrashing of wheat, oats, and spelt, and injured some 
grain in shock; harvest was practically completed in the second decade. 
Much hay was secured. Corn, though healthy and promising, was back- 
ward and made but moderate progress toward maturity; the earliest was 
glazing by the 31st. Flax did well; considerable early was cut. Potatoes 
were mostly in good condition; rains caused some rot locally. Wheat 
yields were variable; oat, spelt, and barley yields generally good.—S. W. 
Glenn. 

Tennessee.—Favorable conditions prevailed until near the end of the 
month, when drought set in over considerable areas, seriously affecting 
growing and maturing crops. At the end of the month early corn 
promised fine yields, as a rule, but the late crop was needing rain very 
badly; cotton, peanuts, and potatoes were showing the bad effects 
of dry weather; tobacco, which was a good crop, was being housed in 
fine condition; large quantities of hay had been saved; wheat thrashing, 
generally with light results, was about finished, while oats proved to be 
a fairly good crop; apples were barely an average crop.—H. C. Bate. 

Texas.—Weather conditions, as a rule, were quite favorable for crop 
development during the month, although the moisture supply was irregu- 
larly distributed through the month in some sections. Cotton crop made 
good progress, fruiting exceptionally well, but by the end of the month 
insect pests were doing great damage. Cotton began to open latter part 
of month and some picking was done. Other growing crops did well. 
Thrashing of wheat, rye, and oats completed with satisfactory results. 
Rice did well. Hay and forage crops excellent; pasturage abundant; 
fruits below average; gardens not very good.— W. H. Alexander. 

Utah.— Abnormally high temperatures prevailed throughout the month 
excepting from the 26th to the 28th when the weather was unseasonably 
cool, with considerable frost in the high districts. The harvesting of 
fall grain was completed and thrashing was well under way. The cut- 
ting of spring grain was in progress. The yields of fall grain were be- 
low the average, especially on dry farms, while spring grain was fully up 
to the usual yield. A fair third crop of alfalfa was being harvested. 
Corn was silking and tasseling, and beets on irrigated soil were making 
good growth. Potatoes, tomatoes, and fruit of all kinds were marketed, 
yields being fair. Ranges were poor and irrigation water was scarce.— 
R. J. Hyatt. 

Virginia.—While the month was somewhat cooler than usual, with 
abundant rainfall in those districts east of the Blue Ridge, the progress 
of outstanding crops was very satisfactory, especially corn and grass. 


late corn filling well. 
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However, fieldwork was more or less interrupted, and at the close of the 
month less than the usual amount of fall fallowing had been completed. 
There was a fine second growth of grass, considerable of which was 
cut between the 15th and 20th. Tobacco did well, and the apple crop 
was promising.—Kdward A. Evans. 

Washi .—Although the precipitation was above the average, and 
that of the eastern section greatly above, yet it occurred mostly within 
a period of four or five days, so that the greater part of the month was 
dry and favorable for late haying and the harvesting of grain. Winter 
wheat thrashing and spring wheat cutting, which generally begun on the 
15th, was not interrupted by rain until the 22d, and again on the 25th. 
Then a rainy spell, in which from one-half an inch to an inch or more of 
moisture fell throughout the wheat belt, stopped cutting and thrashing, 
but did no material damage. It was of great benefit to pastures and 
late vegetables and roots.—G. N. Saliabury. 

West Virginia.—-Harvesting was practically completed during the first 
two weeks, and hay was secured in good condition with about an average 
yield, and oats with rather a poor yield. At the close of the month corn, 
millet, buckwheat, cow peas, and gardens were doing fairly well, but all 
had suffered considerable injury from the dry weather; potatoes were 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 
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being dug with a fair yield, and fruit was very scarce, except grapes and 
apples in some counties.—K. C. Vose. 

Wisconsin.—The month was a very discouraging, not to say disastrous, 
one to farmers, on account of the excessive precipitation and the con- 
tinued cool weather. Much grain cut early in the month with the ex- 
pectation of thrashing from the shock, did not dry out, and in some 
localities was a total loss. Corn made but little improvement and at the 
end of the month was from ten days to two weeks behind the average 
condition. The wet, cold weather favored the development of potato 
blight, which became quite general during the last week of the month. 
Tobacco made very excellent growth, and as the month closed a very 
large crop was nearing maturity.— W. M. Wilson. 

Wyoming.—The month was favorable for the harvest of a good crop of 
native hay, and by the close of the month the third crop of alfalfa had 
been harvested over the earlier sections and the second crop over prac- 
tically all of the later sections. Ranges continued good over most of 
the State, especially the southern half of the State, but grasshoppers 
were numerous and destructive over some sections of the eastern and 
northern counties. The water supply of the season was unusually good.— 
W. S. Palmer. 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course this number is much 
smaller than the total number of stations. 


Summary of temperature and precipitation by sections, August, 1903. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes. Greatest monthly. Least monthly. 
Section. o | 
sé | z | $4 | = 
Station. 4/s | Station. 3s | £3 Station. | Station. 
| = | 
= | & | < | < 
Alabama ........... 80.5 +1.0 | Lock No.4, Newbern, 101 28 | Riverton ........... 53 31§ 3.57 —1.26 | Thomasville........ 
| 120 16 og | sAgua Caliente ...... 
Arizona... .. 83.5 +0.2 {Mohawk Summit ...| 120 | 39 1] 1.88 || 628 2 
Arkansas 78.7 | —0.4 | Spielerville ......... 108 4 Lutherville......... 47 456 41.49 11.08 | Brinkley............ 0.95 
California... ...........4 72.6 | —1.1 | Imperial ...........| 124 16 15] 0.02 —0.04 | Crescent City ....... 0.92 Many stations...... 0.00 
Colorado 66.7 | —QE | Blaine.............. | 105 5 || 4stations........... 27 Sdays.| 1.46 —0.16 | Holyoke............ 5.50 Grand Junction .... 0.02 
824) 41.0 i Wewahitchka ...... 63 26] 6.84 —0.84 | Johnstown.......... 14.79 Jupiter... 2.47 
80.7) 41.7 Sweet Point: | Diamond ........... 56| 819 5.56 | —0.38 |] Valona.............. 13.85 Newnan ............ 1.26 
06.2 |....... | 108 | 18 | Chesterfield ........ | 25 285 |........ 2.07 | Blue Lakes ......... 
72.6 —1.3 New Burnside ...... 102; 24 | Winnebago.... .... 40 7] 454 1.44 Kishwaukee........ | 929 Cairo ............... 0.81 
| 
72.0, —1.1 3 stations ........... 100, 24 55 3. 85 0. 62 Mount Vernon 7.17 | Greensburg......... 1.92 
| —3.1 || Logan .............. | 101 41 6.64 3.43  Woodburn.......... 2. 55 
75.3 | —1.9 || stations........... | 105 5,6 | Achilles ............ 30 297 5.19 2. 07 12.69 | Wallace 
75.5  —0.5 || 3 stations ........... 100 4,24 || Fords Ferry........ 49 3.27 | —0.56 || Loretto ............. | 6.01 || Blandville ......... 0. 66 
81.7 | —0.4 | Libertyhill ......... 101 | 9 | Collinston .......... 4.71 —0.74 || Houma............. 
Maryland and Delaware.f 71.0 -—2.9  ‘Sstations .. ...... 100 25 | Deer Park, Md......| 37 5.26 41.52 | Bachmans Val’y,Md) 8.34 | Boettcherville, Md... 3. 18 
63.1 | —3.3 Berrien Springs..... >. 31 472 | +2.39 || | 7.84 || Charlevoix ......... 0.51 
63.6 | || Currie........... .. 15] 4.65 +1.20 | Grand Meadow ..... 8.33 || Wyoming........... 2.14 
Mississippi ...... ...... 8.6 | +0.6 | Okolona ............ 2,3) Dueck Hill, Ripley... 53 450 | +0.17 || Natchez ............ | $05 || Macon..............| 1.07 
74.5  —1.4 Marblehill...... .. -| 102 24 Edwards, Montreal . 43 5.40 +2.18 || Maryville........... | 11.63 || Marblehill..........) 1.17 
64.2 —1.5 | Billings............. 105 | 19 || Sstations........... 30 1.47 +£0.54 | Ridgelawn..........) 0. O8 
70.5 | —2.4 || stations ........... 35 5.05 | +2.93 || Omaha ............. 1.11 
@.4 —0.1 || Rioville............. 28 0.10 | —0.44 | Palmetto ...... .... | 2.32 || 5 stations..... ....| 0.0 
New England*......... 461.8 —5.3 Norfolk, Mass....... 90 | 23 | Patten, Me.........., 29 28,29] 4.09 —0.11 | Norwalk,Conn ..... | 10.05 | Bar Harbor, Me... . 0.75 
New Jersey ............. 68.4 —4.3 | Bridgeton .......... 98 25 Charlotteburg, Lay- 39 8] 69 +238 | Se 14, 54 || Clayton............. 4.30 
ton. | | 
New Mexico ............ 71.5 | +0. 6 | Alamogordo, San | 108 31 237 1.99 —0.7 | Albuquerque........ 0.00 
Marcial. | | 
New York ...... ......4 62.4) | Elmira.............. | 28} Wappingers Falls... 11.87 |) Harkness ........... 2.51 
North Carolina ......... 102 45 21] 5.26 —0.59 | Wilmington........ | 14.35 | Southern Pines ..... 2. 28 
North Dakota........... 63.7 —1.8 || Minot..............- 103 16 || 4stations...........| 35 10,11] 4.90 +3.20 | Grafton............. 6.75 | Churchs Ferry...... 2.74 
GED 70.7 | —0.8 || Thurman ........... 101 24 || Oberlin............. 38 8] 3.20 40.40 | Colebrook .......... 9.33 || Plattsburg.......... 0.33 
Oklahoma and Indian [80.5 —0.7 Taloga, Okla........ 108 27 | Jefferson, Okla...... | 40 10] 2.72 —1.21 | Tahlequah,Ind.T... 7.06 | Grand, Okla........ 0. 33 
Territories. | | 
6.0 —1.0 | 109 18 || Deschutes .......... | 28 3] 0.86 +0.20 || Doraville ........... 3.28 Detvels 0, 09 
Pennsylvania .......... 4 67.2 | —2.9 || California........... | 99 25 || Dushore ............ uM 8] 5.29 +1.50 | Saegerstown........ 8.05 || Lock No. 4.......... 2. 00 
79.4 |....... San German ........) 100 1 || 58 19.40 || Isabela .............| 379 
South Carolina .......... 80.6 +1.2 | Gaffney............. | 105 25 || Seivern............. | 60 22 7.15 | +1.35 || St. Stephens......... 12.83 | Clarks Hill... ...... 3.05 
South Dakota ........... 68.3 | —2.1 || Pedro............... 110 4 || 3stations..... ..... 38 9107 3.48 +1.04 || Leola............... 7.58 || Hotch City ......... 1,04 
Tennessee .............4 77.2 40.7 4stations........... | 99 | 24-28 | 45 31 3.27 0.54 Greeneville... ...... 7.538 Dyersburg.......... 0. 48 
sCollewe lise | 21) 2.18 | +022 || Port Lavaca ....... 17.69 | Hondo City.......... 0.17 
ieecdccceccessessed 71.8 | +1.4 || St. George........... | 110 6 || Woodruff...........! 27 28% 0.38 | —0.41 || Lund............... 2.70 || 5 stations...........| 0.0 
73.6 1.1 Newport News..... 105 25 || McDowell .......... 40 14] 4.76 40.69 Wilkersons......... 1,55 
Washington ............ 64.7 | —1.2) Zindel........ .....| 10 207 1.11 0.34 | Cheney .............| | Silvana............. 0@ 
West Virginia ......... 471.4 GreenSulphurSpr'gs 105 ccces 3s 21 264 —1.00 New Cumberland... 5.02 Pt. Pleasant......... 0.99 
64.0 —4.0 Grand Rapids. ..... 21 124 6.51 43.74 Grand River Locks. 10.79 | Manitowoe ......... 44 
65.0 0.0  Thermopolis........ 106| 23 | South Pass City .... 20 28 1.01 | 40.12 | Moorcroft .......... | 4.11 | Basin, South Pass T. 
| City. 
| 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 
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SPECIAL CONTRIBUTIONS. 


THE PERIODICITY OF SUN SPOTS AND THE VARIATIONS 
OF THE MEAN ANNUAL TEMPERATURES OF THE 
ATMOSPHERE. 


Note by M. CHARLES NORDMANN 
Comptes Rendus, 


resented by M. H. Porncar®é, translated from the 
aris, June, 1908. Tome 136, page 1047, 


Since the well-known memoir by Koeppen,’ which appeared 
in 1873, and which embraces the period from 1830 to 1870, no 
complete work on this subject has been published. 

By the kind advice of Mons. H. Poincaré I have attempted 
to study the data for the past thirty years bearing on this 
question which is of such great importance to celestial phyises 
and meteorology. It results from Koeppen’s work that the 
curve of the variations of mean annual temperatures pursues a 
regular course only at the tropical stations, and that for 
regions outside of the Tropics, this curve becomes so very ir- 
regular that it is no longer possible to recognize in it any 
periodic course whatever. 

I have, therefore, only made use of the results at tropical 
stations. But as it is especially during these last thirty years 
that meteorological observations have been everywhere diffused 
and systematized, I have been able to utilize much more 
extensive and more accurate materials than Koeppen had at 
his disposal. For example, whereas, on the one hand, Koep- 
pen only had access to observations from the Indies, the An- 
tilles, and tropical America, I have been able to utilize those 
fora great number of stations distributed all around the globe, 
so that the results obtained can really be considered as repre- 
senting the average condition of all that part of the earth 
situated between the Tropics; on the other hand, I have had 
at my disposal a series of observations generally longer for each 
station than those possessed by Koeppen, so that, whereas, he 
was obliged to make use of certain series containing only six 
years of observation (which might be a source of error) I was 
able to eliminate all series not having at least eleven years of 
observation, that is to say the mean value of a complete period 
of sun spots. 

The stations, for which I have utilized all the observations 
published since 1870, are the following, in the order of in- 
creasing east longitude: 

Havana, Cuba, north, 23°; 
Kingston, Jamaica, north, 18°; west, 76°. 

Port au Prince, Hayti, north, 18°; west, 72°. 
Port of Spain, Trinidad, north, 11°; west 62°. 
Pernambuco, Brazil, south, 8°; west, 35°. 
Free Town, Sierra Leone, north, 8°; west, 13°. 
Port Louis, Mauritius, south, 20°; east, 57°. 
Rodriguez Island, south, 19°; east, 63°. 
Bombay, India, north, 19°; east, 73°. 

Batavia, Java, south, 6°; east, 107°. 
Hongkong, China, north, 22°; east, 114°. 
Zi-Ka-Wei, China, north, 31°; east, 121°. 
Manila, Philippines, north, 11; east, 121°. 

The following table summarizes the results obtained. Column 
A contains, for each year, the general mean of the annual de- 
viations from the normal, and for all the stations; this series 
of means has been computed by giving the weight 2 to the 
observations at Bombay, Batavia, Zi-Ka-Wei, Hongkong, and 
Manila, whose means result from a great number of daily ob- 
servations and extend over a greater number of years than those 
of the other stations; to these latter the weight 1 has been 
given. The figures in column B (calculated in order to give 
& more homogeneous appearance to the curve of the variations 
and to eliminate, as far as possible, the secondary irregulari- 
ties from this curve), are computed in the following manner: 
Each figure of this column is equal to the mean of the corre- 
sponding number in column A and to the half sum of the 
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west, 82°. 


figure which precedes and the figure which follows it. The 
column of sun spots contains opposite each year the relative 
numbers of spots (Wolf’s numbers). The numbers in columns 
A and B represent hundredths of degrees centigrade: 


Sun spots. 


Years. A. B. 

420) 413 3 min 
| + 3 +7 59 
dy oc —16 — 5 13 
00 +18 +15 max, 6 min 
—1 — 5 73 
—27 —12 min 84 max 
+ 1 +7 “4 


If we construct a curve by taking for abscisas the years and 
for ordinates the numbers in column B, and another curve by 
taking the same abscissas and as ordinates the numbers of the 
column Sun spots, but entering these latter ordinates nega- 
tively in such a way as to represent the inverse [strictly the 
complement} of the frequency of the sun spots, we obtain two 
curves of a perfectly parallel course. A more detailed discus- 
sion of the two curves only confirms their parallelism, which 
appears even in the most minute details; the limits of this 
note do not permit giving this detailed study here, but it will 
shortly appear in a memoir containing the details of this work. 

We can, however, even now enunciate the following conclu- 
sion which results immediately from the examination of the 
preceding table. 

The mean temperature of the earth is subject to a period substantially 
equal to that of the sun spots; the effect of these spots is to diminish the 
mean temperature of the earth; that is to say, the curve which repre- 


sents the variations of the latter is parallel to the inverted curve of the 
frequency of the sun spots. 


I take pleasure in expressing my profound gratitude to Mon- 
sieur Mascart who has kindly placed the resources of the 
Library of the Central Meteorological Bureau at my disposal 
for this investigation, and to Monsieur Angot who, with a kind- 
ness which I am happy to acknowledge, has given me the bene- 
fit of his advice, which is of much weight in these matter. 


ON THE SIMULTANEOUS VARIATIONS OF SUN SPOTS 
AND OF TERRESTRIAL ATMOSPHERIC TEM- 
PERATURES.' 

By Prof. ALrrep ANGort, translated by Miss R. A. Epwarps. 


Mr. Charles Nordmann has recently published the general 
conclusions of a very interesting work in which, confirming 
and extending the results set forth by Koeppen thirty years 
ago, he shows the relation between the period of sun spots 
and the average annual temperature of the earth’s atmosphere 
in the tropical regions. 

To obtain this result Nordmann, as did Koeppen, took a cer- 


! Annuaire de la Société Météorologique de France, June, 1903, pp. 93-97. 
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tain number of stations furnishing series of temperature ob- 
servations for at least twelve years. For each station he took 
the general average and subtracted this average from the value 
corresponding to each year, which gave the departure of the 
year from the average. He then averaged the departures 
found for the different stations for the same year, giving a 
double weight to stations which afforded the longest series. 

It seems to me that the departures thus obtained have no 
definite significance; it is very difficult, at any rate, to deter- 
mine the degree of relation that they bear to each other. The 
average temperature of every station depends on the number 
of years employed; consequently the absolute values of the 
departures depend on the length of the series. Should there 
be, in the course of the same series, some modification of the 
observations resulting in lack of homogeneity, this defect 
would affect the general average and consequently all the 
departures. 

Finally, the average of the departures for any given year 
(in Nordmann’s column A) is not based on the same stations 

om one end of the series to the other. 

Under these conditions, it appears to me that it would be 
advantageous to employ an altogether different method of 
discussion, in which the observations for each station are 
treated separately and by separate periods, corresponding 
nearly to those of the sun spots. 

If the observations present some lack of homogeneity that 
can not be corrected, this defect will affect, at least, the results 
of one period only, namely, that in which the discontinuity 
occurs in the observations. 

If, for a given station, the average annual temperatures (/) 

present a variation parallel to that of the number (r) of sun 
spots (the so-called relative number of Wolf), one can approxi- 
mately express the relation by the formula 
(1) +ar, 
(t.) and (a) being two constants characteristic of each station 
and of each period of solar activity. Each year will furnish 
an analogous equation, so that a cycle of sun spots will give 
eleven equations, which will permit the determination of the 
most probable values of (¢,) and of (a). It is not necessary, 
however, that the cycle be absolutely complete; nine or ten 
years will be sufficient, providing they comprise the greatest 
and the least values of (r). 

The most convenient and the most rapid process for solving 
the system of equations (1) is that of Cauchy.” We commence 
by adding the (n) equations; dividing the sum by (n), we obtain 
an equation of the form: 

(2) T=t+aR, 
zt fr 


in which T= R= 


n 


We now subtract equation (1) from equation (2), or inversely, 
and obtain a number (n) of equations of the form: 


(3) a(r— k)=(t— 7), 


which we so arrange that the coefficient of (a) shall be always 
positive. The sum of these (n) equations, or 


al(r—R)=2(t—T), 


gives the value of (a) in the most convenient manner possible. 
As an example of the method, I will here give the calculations 
relative to the ten years of observations (1892-1901) obtained 
at Camp Jacob (Guadeloupe). In the first series of equations 
the coefficient of (a) is the relative number (r) of sun spots, and 
the second member is the annual observed temperature (/), 
expressed in centigrade degrees. The second series of equa- 


tions represents the equations (3) obtained by subtracting each 
of the first ten equations from their average. 


*This is, of course, not equivalent to the solution by the method of 
least squares.—Ep. 


Avaust, 1903 
fares. 
°C °c °C °c 

21.52 3lla=>—0.275 21.51 + 0.01 

85a 2141 43.la—=—0.385 21.404 0.01 

42a=> 21.83 O.la=+ 0.0385 21.79 + 0.04 

t,+ 26a— 22.02 15.9a=——0.225 21.94+ 0.08 

21.82 21.93 — 0.11 

21.89 29.9a=—0.095 22.06 — 0.17 

%9a= 22.19 32.9a——0.395 22.09 + 0.10 

22.24 38.9a=—0.445 22.144 0.10 
Sumofl0years. ¢,+ 217.95 263.04 2.370 
Average....... t, + 41.94 21.795 a = — 0.00901. 


Substituting this value of (a) in the equation /, + 41.9 a 
= 21.795°, we obtain ¢, = 22.17°. 

If we calculate the temperature for each year by means of 
the formula ¢, + ar, we obtain the numbers given in column C 
in thistable. Beside each of these numbers, we find the de- 
partures (obs. — calc.) between the temperatures as observed 
and as calculated. 

The probable error of an observation calculated from the 
departures from the general average is + 0.20° C.; it falls to 
+ 0.06° C. if we calculate it from the departures given in the 
last column of the table. It would seem then, according to 
these values, that the relation of the average temperatures to 
the sun spots at Camp Jacob is very clear. In addition, we 
notice that the value found for the coefficient (a) corresponds 
to a change of temperature of 0.90° C. (more than four times 
greater than the probable error of an observation) between 
the two years for which the difference between the relative 
number of sun spots is equal to 100, a difference which is 
sometimes exceeded when we compare years of maximum and 
minimum of sun spots. 

In spite of this apparently favorable result, we should not 
conclude, from these observations alone, that the relation in 
question between temperature and sun spots actually exists; 
it is necessary to repeat the same calculation for a great num- 
ber of stations and for many cycles of solar activity. Certain 
of these cycles will give a result favorable to the hypothesis, 
i. e., a negative value of the coefficient (a), others will give an 
unfavorable result; the ratio of the numbers of these two 
classes of cases will permit one to form an idea of the degree 
of probability as well as of the real size of the coefficient (a). 
I will not undertake here to discuss the question in a general 
manner. I will give only the results of some series that I 
have calculated, indicating for each series and each cycle the 
resulting equation for a 2 (r— R) = 2(¢ — 7), which will give 
the value of (a). 

Hongkong. —Two series of observations were obtained under 
different conditions, the one from 1865 to 1886 (1885 is miss- 
ing) made by the military surgeons, and the other from 1884 
to the present time, carried on at the observatory. These two 
series have been treated separately and divided each into two 
parts, ten years for the first series and nine for the second. 
The following are the resulting equations which give (a) for 
each of these four periods: 


232 a — —3.80 
198 a — —1.04 
1808-1001... 230 a = —1.17 


1016 a= — 6.51, whence a —=— 0.0064° C, 


The four periods considered are all favorable to the hypothe- 
sis of the relation between sun spots and temperatures. 

Batavia.—The observations made at the observatory from 
1866 to 1899 were divided into three periods, the first two of 
eleven years, the last of twelve; the resulting equations which 
give (a) are the following: 


Avevust, 1903. 
416 a —0.47 
298 a = —1.11 


952 a = —2.28, whence a — —0.0024° C. 

The three periods are again all favorable to the hypothesis, 
but the coefficient obtained is much smaller than for Hong- 
kong. 

he observations, made from 1846 to 1899, were 
divided into five periods, of which the first four comprise eleven 
years and the last ten years only. The equations which give 
(a) are the following: 


°c, 
330 a = —2.37 
SPP 263 a = +1.23 
423 a= —0.10 
240 a —0.47 
240 a —1.02 


1496 a = —2.73, whence a = —0.0018° C. 

Of the five periods considered one is clearly unfavorable to 
the hypothesis; one gives scarcely any variation, and the other 
three are favorable. 

Barbados.—Observations were made from 1865 to 1886, but 
as the two years 1881 and 1882 were missing, there remained 
then exactly twenty years which have been divided into two 


equal periods. The equations which give (a) are the following: 
°C, 
356 a = —0.11 
195 a= + 0.69 


551 a = +-0.58, whence a = +0.0011° C, 
The first series is favorable to the hypothesis, the second 


unfavorable. 
Havana.—Sixteen years of observations (1886-1901); using 
the years 1892-1895 twice, the two series are 1886-1895 and 


1892-1901. The equations — for (a) are the following: 
1886-1895............. 285 a= —0. 73 
eee 270 a = —0.38 


555 a — —1.10, whence a — —0.0020° C. 


In summing up we find that of the 16 series thus stud- 
ied, 14 give for (a) a negative value, 2 a positive value; the 
probability is then, according to these observations, 7 to 1 
that an increase in the number of sun spots is accompanied by 
a diminution in the temperature and inversely. 

By giving to the values of (a) deduced from observations of 
the various stations, weights proportional to the number of 
series, we obtain for a final value a= — 0.0033° C. 

Hence, an increase of 100 in Wolf's relative sun-spot num- 
bers (a difference which frequently exists between a maximum 
and a minimum) will be accompanied by a diminution of 0.33° 
C. in the value of the mean annual temperature. 


It is evident that in order to determine the value of the oo 


efficient (a) it would be necessary to work with a much larger 
number of series. I have given the numbers which precede 
only as an example of a method which appears to me more 
exact and more convincing than that ordinarily employed. 


CLIMATOLOGY OF COSTA RICA. 
Communicated by Mr. H. Pirrier, Director, Physical Geographic Institute. 
[For tables see the last page of this Review preceding the charts. ] 


Notes on the weather.—On the Pacific slope the rains were 
generally above the normal. In San José pressure and rela- 
tive humidity were slightly above the average, while tempera- 
ture was below. Sunshine 168 hours, against a normal of 134. 
On the Atlantic slope rains were also very abundant, excepting 
in the valleys of the interior, where there was a relative scarcity. 
A few local cyclonic movements did some damage to the banana 
plantations. 
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Notes on earthquakes.—August 8, 2" 29" a. m., slight shock, 
E-W, intensity IT, duration 3 seconds. August 19, 1" 02™ 50° 
a. m., strong shock, WNW-ESE, intensity III, duration 3 
seconds. 


RECENT PAPERS BEARING ON METEOROLOGY. 
Dr. W. F. R. Purtiurps, Librarian, ete. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a ——. 


Science. New York. N.S. Vol. 18. 


Shedd, John C. Concerning the word Barometer. Pp. 279-280. 

Ward, R. DeC. March Weather Proverbs. [Review of article 
of B. C. Webber.] P. 314. 

Ward, R. DeC. Height of the Sea Breeze. [Note.] P. 314. 


Ward, R. DeC. Storms of the Great Lakes. 

of E. B. Garriott.) Pp. 314-315. 
Scientific American. New York. Vol. 89. 

Talbot, Frederick A. The Spencer Airship for 1903. da 169-170. 

ao Experiments with motor-driven Aeroplanes. P. 

Guarini, Emile. The Seas of Fog. P. 207. 

Scientific American Supplement. New York. Vol. 56. 

Pressey, H. A. Methods of measuring velocity in river channels. 

Pp. 23140-23142. 
Nature. London. Vol. 68. 

—— Graham Bell's Tetrahedral Cell Kites. Pp. 347-349. 

Ramsay, William and Soddy, Frederick. Experiments in 
Radio-Activity, and the Production of Helium from Radium. Pp. 
354-355. 

Strutt, R. J. On the Intensely Penetrating Rays of Radium. Pp. 
355-356. 

Geikie, Arch[{ibald.] Summer Lightning. P. 367-368. 

Wimperis, H. BE. A Mirage at Putney. P. 368. 

MacDowall, Alex. B. Sun Spots and Phenology. Pp. 389-390. 

Walker, Alfred O. Peculiar Clouds. P. 416. 

—— The International Study of the Sea. Pp. 417-418. 

Proceedings of the Royal Society. London. Vol. 72. 

Ramsay, William. Experiments in Radioactivity and the Pro- 
duction of Helium from Radium. Pp, 204-207. 

Strutt, [R.J.] On the Intensely Penetrating Rays of Radium. Pp. 
208-210. 


[ Note on bulletin 


Aitken, J. On the Formation of Definite Figures by the Deposi- 
tion of Dust. [Abstract.] P. 211. 
Symons’s Meteorological Magazine. London. Vol. 38. 
—— Heavy Falls of Rain in July, 1903. Pp. 113-114. 
—— Abraham Follet Osler. P. 118. 
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Terrestrial Magnetism and Atmospheric Electricity. Baltimore. Vol. 8. 
Pegram, G. B. On the Radio-Activity of Ground Air. [Review 
of article of J. Elster and H. Geitel.] P. 83. 
Pegram, G. B. The Concentration of Radio-active Emanations 
in Liquid Air. [Review of article of H. Ebert.] Pp. 83-85. 
Schultz, L. G. Messungen der Electricitétszerstreuung in der freien 
Luft. [Abstract of paper of J. Elster and H. Geitel.] Pp. 85-86. 
Schultz, L. G. Etude de I’électricité atmosphérique au sommet du 
Mont Blane, (4810 m.) par beau température. [Review of article 
of G. Le Cadet.] Pp. 86-87. 
Schultz, L. G. Ueber Elektricitédtszerstreuung bei nebeligem Wet- 
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Johnson, Francis Robert. South African Irrigation. 
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[Contains 


690-739. 
London, See and Dublin Philosophical Magazine. London. 6th Se- 
ries. ol. 6. 
Petterson, J. On the Ionization in Air at different Temperatures 
and Pressures. Pp. 231-238. 
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—— Les mistpoeffers Italiens. [Abstract of article of Alippi.] Pp. 
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Baume-Pluvinel, A. de la. L’analyse spectrale automatique 
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[Abstract 
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—— Wetter und Sturmsignale fiir die ostasiatischen Gewiisser. 
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Pp. 


Pp. 191-192. 
P. 192. 


Grundmann, G. Wolkentrombe. 
Robitzsch, Max. Blitzschlag in Hérter. 


MONTHLY WEATHER REVIEW. 


Aveusr, 1903 


Zeitschrift fir Gewiisserkunde. . Band. 
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Pp. 306-308. 
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CLIMATOLOGICAL DATA FOR JAMAICA. 
Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteoro- 
logical service of that island, we have received the following 
table in advance of the regular monthly weather report for 
Jamaica: 


Arequipa. Tomo 2. 

E! aho meteorolégico 1901-1902. 
Augustus 1903. 
Pp. 248-253. 

P. 255. 


Pp. 4-9. 


Comparative table of ramfall for August, 1903. 


{Based upon the average stations only.) 
Rainfall. 
Relative Number of 
Divisions. area. stations. 
1903. Average. 
Per cent. laches. Inches. 
Northeastern division ................... 25 23 16, 54 8.15 
West-central division .................. 26 25 15, 05 9. 60 
27 33 10, 95 5. 50 
100 139 12. 79 6.95 


The rainfall for August was therefore very much more than 
the average for the island. The greatest fall, 34.29 inches, oc- 
curred at Cedar Valley in the northeastern division while 2.40 
inches were recorded at St. Anns Bay in the northern division. 


THE HURRICANE OF AUGUST 11, 1903, AT JAMAICA. 


By H. H. Cousins, in charge Jamaica Weather Service. 


A warning issued by the United States Weather Bureau was 
received at noon on August 8, stating that a cyclone off Bar- 
bados was traveling in a northwesterly direction. Later it 
was announced: “ The disturbance east of Barbados will move 
northwest over the Windward Islands. Probably of danger- 
ous strength.” 

Traveling in a direct line the cyclone first struck the ex- 
treme eastern end of the island at Morant Point a little before 
midnight on Monday the 10th. I am of opinion, from the 
data available, that the central track of the cyclone was 
through Manchioneal, Moore Town, Claremont, Browns Town, 
and Falmouth, and thence in a direct line to Grand Cayman 
and Yucatan where the hurricane finally spent its force. 

The destructive zone of the cyclone was a little over 35 miles 
in width, and it attained its maximum width in Jamaica at a 
section from Galina Point north of Port Maria to central St. 
Catherine. 

Points just outside this zone and in parallel line therewith 
are as follows: Port Royal, Hartlands, Rock River, Christiana, 
Cambridge, and Lances Point, west of Lucea. 

This central zone involved destruction or injury to build- 
ings and large trees. The whole of Jamaica, therefore, north 
of a line from Spanish Town to Lucea has been devastated. 

From the records of the United States Weather Bureau office 
in Kingston the following observations may be drawn: The ba- 
rometer fell .10 inch between 10 a. m. and 3 p. m. on the 9th; 
it recovered to 29.9 by 10 p.m. From this time it fell steadily 
.20 inch until 3 p. m. on the 10th, when a slight rise took place. 
Standing at 29.8 at 10 p. m., a rapid fall took place, and by 
5:30 a. m. of the 11th the lowest point, 29.05, was attained. 
The rise was twice as rapid as the fall. By 11 a. m. the ba- 
peneer had risen again to 29.8. The rainfall was only 2.25 
inches. 
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At Moy Hall, in St. Thomas, 14.64 inches fell in 13 hours 
during the storm. The Kingston records represent those for a 
point estimated to be 16 miles south of the center of the hur- 
ricane. The cyclonic disturbance moved at a uniforn: rate of 
a little over 20 miles per hour, and its rotation counter-clock- 
wise accounts for the change from the northwesterly winds 
during the first half to the southwesterly winds during the 
final stage of the hurricane. 


SOIL TEMPERATURES AND VEGETATION. 


By Danie, TREMBLY MacDouGaL, 


A committee on the relation of plants to climate was ap- 
pointed at the New York meeting of the American Association 
for the Advancement of Science in June, 1901, to which was 
delegated the task of carrying out some work upon the rela- 
tions of plants to various climatic factors. The actual inves- 
tigations planned by the committee were entrusted to the 
author for execution, and a set of thermographs was put in 
action in northern Idaho in the summer of the same year in 
addition to the battery that was installed in the New York 
Botanical Garden. During the following year some thermo- 
metric observations were made in the Mission Mountains and 
Kootenai Mountains, in northern Montana, and a paper was 
presented at the meeting of the Association in Denver, August, 
1901, describing a method of estimating the total tempera- 
ture exposure of a plant which would be specially applicable 
and useful in measuring the influence of temperature upon the 
shoots of plants. 

The basal portions of a typical plant, often the larger part 
of the body, are imbedded in the soil at various depths, and 
no adequate study of the influence of temperature upon phys- 
iological processes could be made until some accurate, graphic, 
and convenient method was devised for taking continuous 
records of the soil. The committee was given a second grant 
by the Association, and additional funds were also voted at 
the Pittsburg meeting in July, 1902. By the aid of additional 
contributions from the New York Botanical Garden efforts 
were made to devise an instrument that would meet the above 
needs. The committee was so fortunate as to enlist the active 
interest and practical cooperation of Prof. William Hallock, of 
Columbia University, who undertook to design a thermograph 
that would make a continuous record of the soil at any desired 
depth. A single working model was constructed in the autumn 
of 1901 and was tested for several months in Professor Hal- 
lock’s laboratory before being installed in the Botanical Gar- 
den, May 2, 1902. A description of this instrument, together 
with the records obtained for May, 1902, have already been 
published.' It will be profitable to repeat this description 
here, together with the accompanying illustration (see fig. 1). 

The thermal element of the instrument consists of a copper 
bulb or globe 11 centimeters in diameter (fig. 1, A), with a 
strengthening equatorial ridge of solid metal, filled with com- 
mercial kerosene. A short section of copper tubing with the 
walls flattened on two sides for convenience of manipulation 
during construction is soldered to a suitable opening in one 
pole of the copper globe, and the free end of the heavy tube is 
likewise soldered to asmall copper tube with an external diam- 
eter of about 4 millimeters and an internal diameter of 1 milli- 
meter. This tube is also filled with petroleum and may be of 
any reasonable length up to 10 meters or perhaps more without 
vitiating the accuracy of the instrument to any appreciable 
extent. Furthermore, in practise this tube may be variously 
bent and curved in making adjustments without detriment to 
the results obtained (fig. 1, C). 

The free end of the capillary tube is connected through an 
opening in the side with the chamber in the interior of a solid 


1MacDougal. The temperature of the soil. Journal of the New York 
July, 1902. 
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brass block fastened to the base of the apparatus. Two pairs 
of convex, corrugated brass disks 8 centimeters in diameter 
are fastened together at the edges and the united pairs are then 
soldered together forming an expansion chamber composed of 
two disk-shaped cells, with an opening through the soldered 
portion (fig. 1, D). Next an opening is made in the center of 
one of the convex surfaces and this opening is joined by solder 
to the chamber in the brass block. The double expansion 
chamber is also filled with petroleum and care is taken to ex- 
clude all air from the tubes and chambers. The entire system 
is now seen to consist of a rigid bulb, tubes, and small base 
chamber terminating in an expansion structure which may 
dilate or contract with the alternations in volume of the fluid. 
It now remains to attach devices for properly demonstrating 
the movements of the upper wall of the expansion chamber in 
order to obtain the changes induced in alterations in tempera- 
ture. To do this an upright post is fastened to the upper wall 
of the expansion chamber and this is provided with a sleeve 
and set screw which allows adjustments of its length in con- 
nection with a lever (fig. 1, E and F) 4 centimeters long run- 
ning to an axis held in bearings between two upright stand- 
ards. Asecondarm 17 centimeters in length, bearing a suitable 
pen is attached to this axis and extends so as to come in contact 
with a suitable upright recording cylinder revolved by clock- 
work. The long lever is built up of three parts and is provided 
with a device for adjustment and calibration (fig. 1 H). The 
cylinder carries double ruled paper and makes a single revo- 
lution in a week. In the construction of the working model 
described here, it was found convenient to use the levers and 
recording mechanism of a thermograph of German manufacture, 
the slips of which were ruled for degrees centigrade. The 
instrument was calibrated to meet these requirements, but new 
models now under construction are designed on the Fahren- 
heit scale. The improved model may also be constructed to 
carry thermal apparatus for taking air temperatures on one 
end of the base and the soil temperatures on the other end, 
thus making synchronous records. 


Fie. 1.—Hallock thermograph. A, bulb containing kerosene. B, 
heavy tube, soldered to polar opening in bulb. C, capillary tube con- 
necting bulb with expanding chamber. D, double expanding chamber. 
E, upright post with adjustment clamp at E, on expansion chamber 
and fastened to short lever arm at F. G, lever extending from axis, 
and bearing pen, which traces temperature record on the cylinder. H, 
adjustment to raise or lower pen in making corrections and calibration. 
K, cylinder driven by internal clockwork which makes one revolution 
per week. The cylinder carries paper ruled horizontally to degrees 
centigrade. The rate of movement carries the paper past the pen at 
such rate that two hours is taken to pass over the interval between two 
curved lines. L, upright rod on hinged base to remove pen from con- 
tact with paper. M, base of cast iron. 


The peculiar value of the above apparatus consisted in the 
fact that the recorder could be kept in an instrument shelter 
of any convenient pattern and the sensitive bulb carried out 
and buried in the soil at any desired distance from the shelter, 
or at any depth in the soil, by which the actual temperatures 
encountered by the roots of plants might be obtained. In 
practise it was found that the amount of liquid in the capillary 
tube and expansion chamber was so small in proportion to that 
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in the bulb that the temperatures encountered by the tube or 
chamber made no observable error in the reading of the instru- 
ment. This was true to such an extent that the flame of an 
alcohol lamp applied to the tubes did not produce any change 
in the position of the pen upon the recording slip. The same 
is true of the effects of direct exposure to the sun's rays. 

The location for the installation of the instrument for the 
trial series of records for the first year was a small area of 
clayey soil mixed with loam lying near the propagating houses 
and nurseries in the New York Botanical Garden. The drain- 
age is free, as the surface of the ground is slightly sloping 
to the eastward. During the summer the place is covered by 
the shade of some cherry trees after 4 p. m. 


+ 
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Fie. 2.—Tracings of thermographic curves of air, and of soil at a 
depth of 30 centimeters (1 foot), June 9-30, 1902. The daily periodicity 
and the direct effect upon the soil of changes in air temperatures are 
illustrated. Centigrade scale. The temperature of the air is shown by 
the uppermost of each pair of tracings. 


In the installation of the instrument the recorder, together 
with an air thermograph, was placed in an instrument shelter 
of the United States Weather Bureau pattern. The capillary 
tube passed through the floor of the shelter to the surface 
of the ground, being protected from mechanical injury by 
being placed in a grooved board. A narrow trench 2 meters 
long and about 20 centimeters in depth was dug and was then 
prolonged in a tunnel to a farther distance of 50 centimeters. 
This tunnel was only large enough to receive the bulb, and 
after that had been pushed to the farther end of the tunnel the 
excavated soil was packed around it in a manner as nearly 
natural as possible. By this arrangement the layer of soil 
above the bulb was left undisturbed and artificial drainage 
conditions were not introduced. This arrangement brought 
the upper surface of the bulb in contact with the soil pene- 
trated by the matted roots of grasses and other small herba- 
ceous plants, which also extended much deeper around the 
excavation. 

The greater bulk or volume of the root system of the smaller 
plants usually lies nearer the surface of the soil than the posi- 
tion of the bulb of the thermograph, but the important func- 
tion of absorption is carried on chiefly by the younger, most 
recently formed terminal portions of the roots which lie deeper 
in the soil. The rate at which mineral and other substances 
in solution in the soil are taken up, the permeability of the 
protoplasmic membranes, the turgidity and consequently the 
rigidity of the roots are also greatly affected by temperatures, 
while the growth of these organs, together with their endur- 
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ance and that of all underground organs, depends not only 
upon the actual temperatures encountered, but also upon the 
rapidity with which changes ensue. 
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Fig. 3.—Tracings of thermographic curves of the air, and of the soil 
at a depth of 30 centimeters (1 foot), June 30-August 4, 1902. The maxi- 
mum temperatures of the year are included. Centigrade scale. The 
temperature of the air is shown by the uppermost of each pair of tracings. 


Before being placed in position the air thermograph and 
the soil thermograph were placed in a closed room with a 
standardized mercurial thermometer (No. 2792, G. S. Reichs- 
Anstalt, Berlin), and were found to read alike to within a 
small fraction of a degree, allowing for a slowness of response 
by the thermographs. ° 

The records on hand now embrace a period of fourteen 
months, and the facts obtained seem to be of sufficient inter- 
est to warrant their discussion at the present time, together 
with some of the actual curves traced by the instruments. 

It may be seen from these that the maximum daily tempera- 
tures occurred between 8 and 11 p. m., and the minima twelve 
hours later, or between 8 and 10 a.m. The optimum tem- 
perature for absorption by roots lies well above that of the 
soil at the depth at which the observations were made. It 
follows, therefore, that the temperature of the soil approaches 
this optimum most nearly, and offers most favorable condi- 
tions for the taking up of watery solutions at a time of the 
day when the amount of water thrown off by the shoot and of 
mineral matter used in metabolism are nearing the minimum 
by reason of the absence of light, lowered air temperature, 
and consequent increased humidity of the air. These inhar- 
monious conditions account almost wholly for the profusion 
of guttation excretions or “dew drops” formed on the tips 
and margins of grass blades and leaves of low growing plants 
early in the evening. Absorption by the root continues quite 
vigorously after sunset by reason of the favorable tempera- 
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tures, and the augmented amount of fluid in the cortex of the 
roots sets up a pressure which ultimately forces water into the 
central cylinder and up through the woody cells faster than it 
may be usedand transpired by the thin-walled cells of the leaves. 
The vessels become filled with water which is forced out in 
liquid form through the excretory openings in the form of drops. 
In some species the amount of water coming away from the 
plant in this manner may reach quite an appreciable quantity. 
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Fic. 4.—Tracings of thermographie curves of the air, and of the soil 
at a depth of 30 centimeters (1 foot), August 4-September 1, 1902. A 
period during which comparatively little fluctuation and variation occurs. 
Centigrade scale. The temperature of the air is shown by the uppermost 
of each pair of tracings. 


On the other hand the forenoon witnesses the rapid acceler- 
ation of transpiration by all parts of the shoot at a time when 
the soil temperature is decreasing to a minimum. The in- 
crease of transpiration continues until mid-afternoon, while 
the temperature of the soil reaches a minimum two or three 
hours earlier and then begins to rise, but does not do so suffi- 
ciently to favor absorption to any great extent. It is true of 
course that the needs of the leaves may be partially met by the 
activity of the rootlets which lie nearer the surface. 

The greatest amount of variation during twenty-four hours 
that was recorded during the year amounted to 2° C. (3.6° F.). 
This amplitude was shown on two occasions. June 28, 1902, 
the temperature rose from 8° C. (46.4° F.) at 10 a. m. to 10° C. 
(50° F.) at 10 p. m., in consequence of an increased tempera- 
ture of the air, reaching a maximum of 27.8° C. (82° F.) at 1 
p-m. The temperature of the soil fell from 12° C. (53.6° F.) 
at 11 p. m., on July 16, 1902, to 10° C. (50° F.) at noon on the 
following day. Curiously enough this minimum coincided 
exactly with that of the air a meter above the surface four 
hours earlier. A reverse movement of any kind greater than 
1° C. has not been recorded within the limits of twenty-four 
hours. These slow changes in the temperature of the soil 
would exert no stimulative influence upon the action of the 
roots. Thus, for instance, a sudden and great diminution of 
the temperature of a root temporarily would increase the rate 
of absorption which, however, soon begins to decrease again. 
The least daily variations occurred during the winter months, 
when it did not exceed (1° C. (1.8° F.). 
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It is interesting to recall in this connection some of my own 
observations on the temperatures of the roots of small herbs 
and grasses in Arizona which were growing in volcanic sand. 
The observations were made by mercurial thermometers in 
1898, and it was found that these organs were carrying on 
their functions under temperatures as high as 44° C. (111 + 
°F.) to 45.5° C. (114 °F.). 
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Fig. 5.—Tracings of thermographic curves of the air, and of the soil 
at a depth of 30 centimeters (1 foot), September 1-29, 1902. A general 
decrease in the temperature of the soil amounting to about 5° C. was 
shown. Centigrade scale. The temperature of the air is shown by the 
uppermost of each pair of tracings. 


The general course of the temperature and the nature of 
the variations is shown by the accompanying tracings (see 
figs. 2 to 7) and the following data: 


Temperatures of soil at a depth of 1 foot (30 centimeters) from June, 1902, to 
June, 1903 (degrees centigrade ). 


1902. 1903, 


June. July. Aug. Sept. Oct. Nov. Dec. | Jan. Feb. Mar. Apr. May. 


Maximum... 12.7 132 120 10.0 6.0 0.0 3.5 4.0 7.0 9.5 &.0 9.0 
Minimum... 7.6 7.5 7.4 37 —1.5 —2.5 —3.0| 30 6.0) 7.0 40 6.0 
5.7 


Variation... 5.1 46 63 7.5 25 65) 10 20/25 40> 390 


The maximum temperature for the year, 13.2° C. (56° F.), 
occurred in July, and the minimum, —3° C. (26.6° F.), in De- 
cember, giving a total annual variation of 16.2° C. (29.4° F.). 

When plants are gultivated in pots, in green houses, the 
small volume of soil around the roots responds much more 
rapily to changes in the temperature of the surrounding air 
and to the influence of streams and sprays of water than does 
the upper layer of soil in the open. In general the soil in the 
green house will show a much higher average temperature, 
which, with the other conditions mentioned, makes necessary 
special treatment on the part of the gardener. If the natural 
conditions of water supply by precipitation were complied with 
the needs of the plant would by no means be met under the 
altered conditions of temperature. 

Not the least interesting feature of the records are the data 
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concerning temperatures during the winter months when vege- 
tation is supposedly in a resting condition. The first general 
drop occurs early in September when the temperature is low- 
ered 5° to 6° C. (9° to 10° F.). A month later a second gen- 
eral downward movement was noticeable, in October, which 
reached the freezing point on October 22. After a few days 
fluctuation about this point a decrease began which reached 
the annual minimum of —3° C. (26.4° F.) on December 10. 
A heavy snowfall was followed by a steady rise which carried 
the temperature above the freezing point on December 15. 
The total period during which temperatures below the freez- 
ing point occurred included only fifty-four days, and the 
thermograph recorded freezing temperatures on but fifty days 
of this time. After the above date the rise was steady and 
continuous with minor fluctuations. 


Lit} 


Oct. 6. 13, 1902. 


Vict. 27 - wov. 3, 1902. 


Fria. 6.—Tracings of thermographie curves of the air, and of the soil at 
a depth of 30 centimeters (1 foot), September 29-November 3, 1902. A 
further drop in temperature is shown which carries the soil below the 
freezing point temporarily on the 22d, and finally for the season on the 
29th. Centigrade scale. The temperature of the air is shown by the 
uppermost of each pair of tracings. 


Both the maxima and minima are higher in January than in 
December and are still higher in February, at which time the 
temperature of the airreaches itsannual minimum. As a con- 
sequence of the above conditions the roots of plants at a depth 
of a foot (30 centimeters) in this locality find increasingly 
more favorable conditions for activity after the latter part of 
December. Growth and division of the cells, and the attend- 
ant respiration would ensue in many species at an accelerated 
rate over that prevalent in the earlier months of the winter 
and the absorption of mineral and other compounds could take 
place to the utmost capacity of the plant. This will still be 
more apparent when it is seen that the temperature of the soil 
at a depth of a foot is but little lower in February than it is 
in April or May at a time when the growth and formation of 
new organs in the shoot is at a maximum. The approach of 
the spring season in this locality therefore finds the root sys- 
tems and absorbing organs of the vegetation which pene- 
trates the soil to the given depth in a state of comparatively 
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great activity, and it needs but the exposure of a few days or 
even of a few hours in some plants to allow for very marked 
development of the stems, leaves, and flowers. 

Another point of interest in the present connection is the 
fact that such notable differences are found between the temp- 
eratures of the subterranean and aerial portions of the bodies 
of plants at almost all seasons. During June, 1902, the shoots 
of herbaceous plants were in an atmosphere that varied be- 
tween 8° C. (46.5° F.) and 34° C. (92.5° F.), while the roots 
were between 8° C. (46.4° F.) and 13° C. (55.4° F.). As the 
maxima and minima were not synchronous the actual differ- 
ence between the temperature of twigs and leaves on the up- 
per part of the plant, and roots on the lower amounted to as 
much as 22° C. (nearly 47° F.) at certain times of the day. 
Such conditions occur, though slightly less accentuated, during 
the entire summer in this locality. Itis evident without further 
discussion that such differences in the temperature conditions 
of the two poles of the plant must exert a more or less im- 

rtant influence on the transport of fluids and solutions from 
one part of the plant to another. Referring to the previous 
discussion concerning the comparative transpiration and ab- 
sorption during the day it is to be seen that the heightened 
temperature of the shoot must operate in a simple physical 
way to greatly augment the amount of water thrown off while 
the roots must take in water at the same time to meet the loss 
at a temperature as much as 47° F. lower. * 


During the movement of the water from the roots to the 
leaves of grasses and other low growing plants, a total distance 
of no more than 50 centimeters (20 inches) may be traversed, 
occupying a matter of a few minutes, or an hour at most, 
during which time the temperature is raised the above amount. 
The warming of the liquid as it passes upward through the 
living and nonliving cells is attended by alterations in its 
solubility of mineral and organic substances and by a de- 
creased capacity for holding gases in solution. The down- 
ward movement of solutions of sugars, acids, and nitrogenous 
substances from the leaves encounters the opposite set of 
conditions. This movement takes place almost entirely by 
osmose and diffusion and is a much more complicated process, 
both chemically and physically, taking place in living cells 
only. The cooling of the liquid would entajl alterations in 
its power of carrying substances in s¢lution and would also 
alter its physical relations to the atmospheric gases present. 

It may be said, in conclusion, that the facts disclosed as to 
the actual temperatures in the soil, the diurnal and seasonal 
changes therein, and as to the differences in temperature of 
the aerial and underground portions of plants can not fail to 
be of very great importance in the physical and chemical pro- 
cesses, upon which growth, cell division, nutrition, and propa- 
gation depend. The determination of the effect of differences 
in temperature between the roots and aerial shoots has received 
but little consideration from the physiologist and the geogra- 
pher. A careful analysis of the conditions and results of 
experimental observations carried on with plants under arti- 
ficial conditions, with the roots and shoots under abnormally 
similar temperatures, would no doubt result in the detection 
of many mistaken conclusions, especially in regard to absorp- 
tion, translocation, and transpiration. 
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That soil temperatures and the relations of these tempera- 
tures to those of the air must be of very great importance in 
the cultivation of economic plants is self-evident, especially 
in species in which the desired useful portion is formed under- 
ground and receives storage material formed by the activity 
of the aerial organs. Thus, in the case of such plants as the 
potato, certain mineral substances are absorbed from the soil at 
a comparatively low temperature, carried aloft into the heated 
leaves, where they participate in activities resulting in the 
formation of sugars, starches, and other carbohydrates, per- 
haps some nitrogenous substances as well, and then these 
complex bodies are slowly diffused downward, with many ac- 
companying chemical and physical modifications, to under- 
ground cool storage organs, where a condensation occurs and 
the products are stored in insoluble form in the tuber. 
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Fra. 7.—Tracings of thermographic curves of air, and of the soil ata 
depth of 30 centimeters (1 foot), November 3-December 15, 1902. The 
soil remained below the freezing point until December 8, when it began 
to rise steadily, and did not fall below freezing point during the re- 
mainder of the winter. Centigrade scale. The temperature of the air 
is shown by the uppermost of each pair of tracings. 


NOTES AND EXTRACTS. 


WEATHER BUREAU MEN AS INSTRUCTORS. 


Mr. J. S. Hazen, Observer, Weather Bureau, Springfield, Mo., 
under date of August 1, incloses for inspection some manu- 
scripts and charts covering a portion of the work done by him 
in the Drury College Summer School just closed. He states 


that he prepared eleven lectures in typewritten manuscript 
and also charts to illustrate them, and that these will probably 


be published in the series of articles in a leading newspaper 
of Springfield as a series for use in the winter schools. The 
work was undertaken at the request of Professor Childs for 
his class in physical geography. The class consisted of from 
ten to twelve teachers and the interest was such that they met 
twice a week at the Weather Bureau office, after office hours, 
during the summer school term of six weeks, usually taking 
an hour and a half for a lesson. A few members of the class 
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had text-books on meteorology, the others had to depend on 
the office library and the text-books in physical geography. 
Much drill and practical work was imposed on the class, especi- 
ally in drawing daily isotherms and isobars, rainfall charts, 
and annual temperature charts. The various instruments used 
in the Weather Bureau were fully explained. Cloud types 
were studied from photographs and from the tower of the 
building on an especially favorable day. Flattering enthusi- 
asm was shown by the class, and all expect to use their prac- 
tical knowledge in school work. No compensation was re- 
ceived, but the class gave a vote of thanks. The following is 
a list of the lectures: 

No. 1.—Outline of course with history and work of Weather 
Bureau. 

No. 2.—Exhibition and description of the meteorological 
instruments in general use by the Weather Bureau. 

No. 3.—Class work in drawing isotherms and isobars. 

No. 4.—Class work in drawing rainfall charts and annual 
temperature charts. 

No. 5.—The weather map and forecasting. 

No. 6.—Distinction between climate and weather. 

No. 7.—-Heat and how the air is warmed. 

No. 8.—Cyclones and anticyclones. 

No. 9,—Rainfall and clouds. 

No. 10.—Optical phenomena of the sky. 

No. 11.—-General review and quiz. 


THE METHOD ADOPTED IN CONSTRUCTING NORMALS. 


Between July 6 and August 3, 1903, a number of memoranda 
were submitted to the Chief of Bureau relative to the proper 
method to be pursued in computing the daily normals of the 
various meteorological elements. Four different systems were 
described. The subject was referred to Prof. F. H. Bigelow, 
and certain conclusions and recommendations were approved 
by him and the Chief of Bureau as follows: 

Before undertaking to form normals upon any of these systems (1, 2, 
3, 4) the individual observations by months at least should be corrected 
(a) to the same elevation; (b) to the same shelter and observing system; 
to the mean of twenty-four hourly observations; (d) to a long series 
of thirty standard years, January 1, 1873, to December 31, 1902. 

The third system, viz, taking the means by months, plotting these, 
and drawing an annual curve and then interpolating along the curve for 
the individual dates, so as to get the normals for those dates is adopted 
as the method for getting normals for use in computing daily departures. 
On the other hand, the means of all the observed values for the same 
date such as January 1, January 2, etec., will be computed as hitherto 
and held for special study but not for regular use. 


FROM NEW YORE TO CAPE TOWN. 


In the winter of 1889-90 the Editor had the privilege of 
making a tour around the tropical portions of the North and 
South Atlantic oceans; much of his time was devoted to ob- 
servations of the movements of winds and clouds and an at- 
tempt to gain new light on various features of the circulation 
of the atmosphere over these oceans. On the outward voyage 
from New York, we touched at Fayal, St. Vincent, Freetown, 
Elmira, Loanda, and reached Cape Town in January, 1890; 
returning thence we visited St. Helena, Ascension, Barbados, 
and Bermuda, reaching New York on May 27, 1890. Some 
account of this voyage and the meteorological work was 
given in the Editor’s preliminary report of May, 1890, pub- 
lished in the American Meteorological Journal, October, 1891. 
This study was only a first feeble attack on this important 

roblem. The fundamental question that still remains open 
is this: Is there an upper current moving steadily eastward or 
westward above any part of the equatorial portion of the 
Atlantic; to this problem anyone may contribute who sails 
from New York to Cape Town or in general anyone who crosses 
the equator at any latitude. It seems likely that there are both 
periodical and irregular variations in the general circulation 
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due to the large influence of the continents, so that numerous 
voyages or a long, systematic series of observations will be 
needed in order to understand the subject. There is needed 
not only the kite work proposed by Mr. Rotch (Monruty 
Wearner Review, April, 1902), but a long series of careful ob- 
servations during voyages in equatorial regions. 

Travelers and navigators who provide themselves with 
marine nephoscopes and cultivate continuous observations of 
clouds and winds as they pass from the north to the south, or 
vice versa, will inevitably add much to our knowledge. The 
masters of all vessels, both steamers and sailers, can well afford 
to encourage such work as this that conduces to make navi- 
gation safer and quicker. 

The voyage from New York to Cape Town or Mauritius is 
most easily made on the freighters of the Union-Castle Line; 
from New Bedford to St. Helena and back one may take a New 
Bedford whaler. The voyage from Vancouver or San Francisco 
to New Zealand or Australia and the voyage from England or 
Portugal to Brazil and Argentina as well as to Cape Town and 
India or even the voyage from San Francisco to Valparaiso are 
matters of every day travel. Thus, it would seem that it should 
not be difficult to find many opportunities to secure continuous 
series of cloud observations or meridional sections of the at- 
mospheric currents in the North and South Temperate zones 
and the intermediate equatorial regions. 

A special interest in this class of work is stimulated by the 
consideration that the land hemisphere of the globe, having 
London as its north pole, includes both the Eastern and West- 
ern continents and the North and South Atlantic oceans, 
leaving the Pacific and the Antarctic, or the great Southern 
Ocean to make up the aqueous hemisphere. The North and 
South Atlantic are therefore comparatively small inclosed seas 
and the circulation of the atmosphere over them is largely a 
matter of annual interchange of air over land and ocean, plus 
the influence of the great whirls that move eastward from the 
North and South Pacific over the temperate portions of North 
and South America, respectively. 


In connection with the above-mentioned study, we note the 
recent publication by the Union-Castle Mail Steamship Com- 
pany (8 and 10 Bridge street, New York), of a beautiful Atlas 
of South Africa, illustrating the tracks of its steamers, the 
history, geography, and climate of the South African states. 
We know of no better publication as a source of information 
on these points. The study of geography in our modern 
schools includes climatology and history as essential factors, 
and both are well presented in this work, which is really more 
convenient than Greswell’s Geography of Africa, south of the 
Zembesi. Americans in general probably have no adequate 
realization of the extent to which south Africa is filling up 
with a European citizenship. The coast plateau, 50 miles or 
less in width; the southern Karroo and the great Karroo, 250 
miles wide and 2500 to 3500 elevation, and the northern Kar- 
roo with the lofty range of the Drakensberg (Sneeuwberg) up 
to 11,000 feet elevation, form attractive locations for planta- 
tions when once the proper steps have been taken to provide 
for water and irrigation. The atmosphere of south Africa, or 
the “Land of Sunshine,” is remarkably pure, clear, and in- 
vigorating, apparently superior to that of the mountains of 
North America or Europe, owing to the great mass of pure 
ocean air that flows over it from southeast and southwest. 
The dryness of the air under high temperatures is quite 
agreeable and stimulates human activity, just as it does in 
our own dry regions. Cape Town, at latitude 34° south, has 
a mean of maxima in January of 82° and a mean of minima in 
July of 46°; mean annual, 62° F.; with which compare Wil- 
mington and Charleston, at the corresponding northern lati- 
tudes on our Atlantic coast. Many of the climatic features 
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that we are familiar with in the arid regions of the United 
States also occur in south Africa. The climate of the coast of 
Cape Colony is warm, moist, and equable; that of the midland 
is colder and drier in winter and hotter in summer; the moun- 
tain climate is drier still and more bracing, but with extremes 
of heat by day and cold by night. In the eastern portion of 
south Africa hot winds are occasionally experienced during 
the summer; they come from the northwest and blow as if 
from a furnace; fortunately, they are not of long duration. 
Like the hot winds of Kansas and Nebraska, these are un- 
doubtedly descending and warmed by compression, like the 
fohn of Switzerland and the sirocco of the Sahara. 

The climate and agriculture of south Africa go hand in 
hand, for the soil is intrinsically very fertile, and wonderful 
results have been attained at the Irene estate near Pretoria. 
(See Letters from South Africa. Macmillan & Co., New York.) 
The Editor can add his own testimony as to the wonderful 
vineyards near Cape Town and along the coast districts, where 
the average production per vine or per acre is greater than 
in California. 

The 22 double-page maps and the index make the Union- 
Castle Atlas a most acceptable addition to our library of works 
on climatology and geography. They will also be most useful 
to the students of the history of south Africa. 


THE TEMPERATURE OF THE UPPER AIR AS OBSERVED 
ON MOUNTAINS AND WITH KITE METEOROGRAPHS. 


The Report for 1902 of the British Association for the Ad- 
vancement of Science, contains a short note on atmospheric 
temperatures and currents observed by means of kites in 
January and August, 1902, on the west coast of Scotland at 
Crinan, about 25 miles south by west of Oban and 70 miles 
southwest of the summit of Ben Nevis. Only £175 (875 dol- 
lars) were available for the purchase of the steam winding en- 
gine and other apparatus. The steam winder or reel was so 
adjusted as to run rapidly when the tension on the steel kite 
wire slackened, but slow up or stop or even reverse when the 
tension increased above a certain limit of safety. The author 
of the report and secretary of the committee, Mr. W. H. Dines, 
preferred various English devices to the American system of 
kites and apparatus. He says: 


In addition to the well known Richard instruments which have been 
ordered, it seemed desirable to obtain if possible, something cheaper, 
since the risk of losing the instrument is not small. I am experiment- 
ing with a cheaper form. I also hope to obtain correct determinations 
of the maximum height and the temperature at that height in the fol- 
lowing manner. If a glass tube of uniform bore, sealed at the top, but 
with the other end under water or quicksilver, were sent up with a kite, 
it would, assuming constant temperature, give the maximum height, for 
the air in the tube, under the decreased pressure, would expand and 
bubble out, and on the descent, water would rise in the tube, and the 
height of the water or quicksilver would give the minimum pressure, 
and hence the maximum height. This is assuming constant temperature. 
But if an exactly similar tube were also used containing saturated vapor 
of alcohol, two equations would be obtained, from which the two un- 
known quantities, temperature and height, can be determined. I hope 
to perfect this method, since there are many occasions on which a kite 
and a couple of glass tubes might be risked when one would hesitate to 
send up instruments costing £20. 

The apparatus above described is now in use every day when the wind 
is suitable, but there seem to be very many days during the summer 
when a sufficiently strong wind does not occur. A velocity of about 15 
miles per hour is necessary, or force 4 on the Beaufort scale; but the 
upper limit at which the kites wil: fly has not yet been determined. 


The experiments detailed in this quotation seem at first sight 
to be in the wrong direction. The Marvin kites have often 
broken loose and been recovered. Sometimes the kite is slightly 
damaged, but the meteorograph never. We believe that there 
is no cause for anxiety as to the loss or injury of the expen- 
sive recording apparatus. The substitution of any arrange- 
ment for “recording minimum pressures and corresponding 
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temperatures ” means the loss of any reliable determination of 
the vertical gradients of temperature and their changes with 
altitude which are precisely the data that are needed in study- 
ing the problems that occur in modern meteorology. Mr. 
Dines states that the location of the kite station at Crinan was 
chosen because it seemed likely to give information as to the 
vertical temperature gradient over the great oceans, since the 
prevailing westerly winds must make observations at Crinan 
equivalent as a rule to those over the open sea. [Crinan seems 
to be surrounded by land and not by open sea.| It was also 
thought that some light would be thrown on the question as 
to how far the temperatures taken on a mountain summit (Ben 
Nevis) differ from those of the free air at thesame level in the 
surrounding districts. Up to August 20, 68 flights had been 
obtained, and during these the lower winds were distributed 
as follows: 


Land winds from NNW., N., E., SSE............... 15 
Ocean winds from NW., W.,8., SE ............... 52 


The heights attained seem to be rather lower than those 
reached in America with the same length of line paid out, but 
the wind velocities must be measured before we can compute 
the relative efficiency of the kites. We quote some of Mr. 
Dines’s figures as a guide to those who wish an estimate as to 
~ length of line needed in order to attain any desired alti- 
tude: 


Vertical altitude, feet. Length of line, feet. 


6, 400 10, 300 
6, 000 10, 300 
4, 760 10, 600 
5, 500 10, 200 
7, 250 12, 000 
8, 950 17, 300 
8, 550 16, 000 
8, 370 13, 500 
6, 900 12, 000 
7,175 13, 000 
7,425 18, 000 
11, 450 21, 350 


The committee indorse Mr. Rotch’s idea as to the import- 
ance of using a small steam vessel as a base station so as to 
be independent of feeble winds and calms. 

In addition to the above report, Mr. Dines has given the 
discussion of his results in the Quarterly Journal of the Royal 
Meteorological Society. He has also published a general 
statement in Nature for June 18, 1903, p. 154, from which we 
quote the following: 


The evidence obtained from last summer’s work is not sufficient to be 
conclusive, but so far as it goes it tends to show that as a depression 
approaches the decrease of temperature with elevation becomes less 
than it was before. This was the case with every depression that passed 
while the experiments were in progress, and it leads to the conclusion 
that the upper air in the neighborhood of a cyclone is relatively warm 
and that the cyclones are convectional effects. 

A further result of the observations shows that the temperature of Ben 
Nevis was in every instance below that of the free air at the same level 
some 60 miles to the southwest, often from 5° to 8° F. below. That the 
two air temperatures should have agreed was hardly expected, but the 
difference was very marked, and it is desirable that the experiments 
should be repeated in the same locality to confirm the result. The fact, 
however, that the summit of the mountain is so often wrapped in clouds 
when thé sky is clear elsewhere, tends to show that the summit must be 
unduly cold, and it seems likely that the efféct is produced by the adia- 
batic cooling of the air as it is forced up the mountain slope. In fact, 
the cloud level on all the mountains and hills in the neighborhood was 
always much below the point at which the kites entered the clouds. It 
is also known from the differences in the barometer on Ben Nevis and the 
values computed from the Fort William readings that the temperature 
of the intermediate layers of the air is not truly represented by the mean 
derived from the summit and sea-level temperatures." 


' This is a general rule for all high and low stations, as was shown by 
R. Riihimann in 1870 and by C. A. Schott about the same date. It has 
been confirmed by many studies since that time.—C. A. 
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HURRICANE AT MARTINIQUE, AUGUST, 1903. 


The following account of the passage of this hurricane over 
Martinique is communicated by Dr. A. Lahille, chemist in 
charge of the meteorological observations for the chief of the 
sanitary service at the Military Hospital at Fort de France: 


During the night of August 8-9, 1903, a cyclone coming from the north- 
east-north—northwest, passed over Martinique. 

The barometric pressure which, with numerous oscillations, had fallen 
during the day of the 8th, had nevertheless remained as high as 758 
millimeters, or above, until about 9 p.m. From that time, however, the 
pressure fell rapidly and reached its minimum, 728 millimeters at 12:30 
a.m. From 12:30 to 12:45 a. m. a relative calm succeeded, correspond- 
ing to the passage of the center of a cyclone. At 12:45 the hurricane 
recommenced blowing from the south-southeast. August 9, at 2:30a. m., 
the pressure was 753 millimeters, and at 4 a. m., 756 millimeters. The 
amount of rain which fell during the night from 8 p. m. to 8 a. m. was 
160 millimeters. 

The maximum velocity of the wind, as recorded by the anemometer, 
was 35 meters per second. 


Fie. 1—Barogram from the Richard barograph, large model, at the 
meteorological station, Military Hospital, Fort de France, during 
August 7, 8, 9, 1903. The time scale probably relates to local mean time, 


THE RESIGNATION OF H. SOWERBY WALLIS. 


It is well known to meteorologists that the great system of 
rainfall stations and publications, known as the British Rainfall, 
was organized by Mr. G. J. Symons, and that at his death he 
left his house and other property as an endowment for the 

rmanent continuation of this important work. His assistant, 

r. H. Sowerby Wallis, was designated by him as his successor, 
but we regret to learn that it has become necessary for him 
to retire. Under date of September 1, 1903, Mr. Wallis sends 
the following letter to the Editor: 


Dear Ste: After thirty years association with my late friend, G. J. 
Symons, in the development of the rainfall organization, by his desire, I 
took up the burden of his work with grave misgivings that my health 
would not long support the strain. 

Frequent illness now prevents me giving it continuous attention, and 
for me to remain in charge could only be a source of weakness. I there- 
fore feel that the time has come for me to pass on the control of the 
work, and I am glad that so able a successor as Dr. Mill is ready to take 
up the onerous task. I am handing over to him all the records and 
instruments, and leaving this house, that he may continue the organiza- 
tion, without a break, at the old address. 

Dr. Mill had devoted much attention to rainfall, and for three years 
we have conjointly carried on the work while he acquired that intimate 


Avevust, 1903 


knowledge of detail so essential to ensure continuity on the lines ap. 
proved by experience. 

In thus taking leave, while naturally regretting the termination of a 
life long labor with which many pleasant memories are associated, I 
would congratulate the nation on possessing a body of private individu- 
als who have, for nearly half a century, kept up a national work of the 
first importance, and who may be trusted to maintain it in perpetuity. 


Yours, very truly, H. SowerBy WALLIS 


RETIREMENT OF PROFESSOR NEUMAYER. 


We learn that Prof. George von Neumayer, director of the 
Deutsche Seewarte at Hamburg for many years past, has been 
retired on account of advanced age and ill health, and that 
Captain Herz, of the imperial navy, has been appointed his 
successor with the rank of rear admiral. The Seewarte has 
hitherto been distinguished for its devotion to the scientific 
aspect of meteorology, while not neglecting the practical 
applications. It has in fact introduced so much accuracy 
into the magnetic, meteorologic, and geographic work of the 
German Navy that it may be said to have demonstrated that 
science is eminently practical, and that the highest science 
must be assimilated by the navigator if he would do his own 
special work in the most satisfactory manner. With such an 
eminent scientific man as von Neumayer at its head the See- 
warte has been an inspiration to German navigators. 

Our contemporary, Nature, states that the appointment is ex- 
plained on the theory that a man of science at the head of the 
executive office is so overburdened with administrative work 
that he has no time for scientific investigation. But one might 
as well say that a practical man at the head of a large office is 
liable to be so overburdened that he has no time for his pri- 
vate affairs. The whole question is simply one of organiza- 
tion. The chief of a bureau may so select his subordinates, 
assign their duties, and economize his own time as to find 
opportunity for any special personal work that he is specially 
qualified to perform. Men of energy and business ability are 
to be found among scientific men quite as frequently as among 
military officers, at least this is the experience in England and 
America. All modern arts, including the art of war, are appli- 
cations of modern science, and as a general rule the practical 
scientist is a safe leader. 


LOCAL STORM IN BALTIMORE, MD. 


Mr. Edward O. Easton, Observer, temporarily in charge of 
the station at Baltimore, Md., reported, on July 14, on the storm 
of Sunday, July 12, in that city, from which we make the fol- 
lowing extracts: 


The time of the greatest damage appears to have been about three 
minutes after noon. No damage occurred in the vicinity of the office of 
the Weather Bureau, at the Johns Hopkins University, but a heavy thun- 
derstorm was experienced there. There were two areas of extreme se- 
verity. The first, probably, in order of occurrence, embraced much of 
the 1700 blocks of Fulton avenue, Mount street, and Calhoun street, the 
second extended from Eager street and Broadway eastward for 6 blocks, 
and was from 2 blocks to less than a block in width, narrowing irregu- 
larly. In the first named area a funnel-shaped cloud was distinctly ob- 
served by a number of the residents, but no very definite account of its 
manner of formation was obtained. In the second district, where the 
damage was greatest, more explicit information was obtainable, of which 
the following is the substance: A heavy storm cloud approached from 
the northwest and another from the southwest; they apparently merged 
at Eager and Broadway, where the destruction abruptly began. The 
funnel-shaped cloud was seen by many, and a heavy roaring sound was 
followed by almost complete darkness as the storm burst. The upper 
cloud mass was distinguishable, however, with its narrowing extension 
downward, the latter appearing to lag slightly behind the mass above 
in its movement eastward. The whole traveled with almost incredible 
velocity (so it is stated) only a few seconds elapsing between the time the 
cloud descended to the housetops at Eager and Broadway until it rose 
into the air again 6 blocks to the eastward. 

In both districts the nature of the destruction pointed clearly to the 
claims made that the city had been visited by a tornado. Some walls 
were blown outward, as though by sudden expansion of confined air 
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within, but fully as many fell inward. In one case the four walls bulged 
outward, and the roof lay within about half way down to the floor of the 
second story, while not far off roofs had been lifted high into the air and 
earried a block and a half away before being deposited in an alley. 

* * * * * 


In all, several hundred houses were unroofed or otherwise badly 
wrecked. The money loss has been estimated at $200,000. 


ILLNESS OF PROF. ALFRED J. HENRY. 


The students of the daily weather map were quite puzzled 
on October 7 to find that Professor Garriott had succeeded 
Professor Henry as forecaster for the month of October. In- 
quiry revealed the fact that in consequence of a sudden affliction 
of the eyes Professor Henry had been taken to the University 
Hospital for treatment for “displacement or falling of the 
retina of the left eye.” We are happy to add that he is im- 
proving and that there is good reason to believe that he will 
return to duty in a month or six weeks.—C. A. 


NOTES UPON ECONOMICAL SHAPES FOR CUTTING 
ENVELOPES OF BALLOONS. 


Referring to Professor Marvin’s article under the above 
heading in the Monruty Wearner Review for July, 1903, a 
casual examination of fig. 4, page 315, might lead one to as- 
sume that the outline of the end gores of a 15-gore field of 
the “‘ baseball” type is determined by a circle having for its 
center the projection of one of the poles p,, p,, p,, p,, and for 
its radius half the length of one of the central gores. The 
point of projection of these poles is at the center of the third 
gore from the end of the field. 
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A little consideration will show, however, that such a deter- 
mination of the outline would not be correct, since the ad- 
jacent edges of any two gores must be of equal length, and 
this length, in degrees of a great circle, is 90° —b, where 


sin b= v (sin 45°)’ + (sin 45° tan a)’, 
and ais the distance in degrees from the pole to the point 
through which the length of any meridian of the gore is to 
be measured. 
The data for the lengths of the edges and central meridians 
- the gores that fall outside the poles in a 15-gore field is as 
ollows: 


(a). Lengthof gore 
Distance from | 90° — ot 
pole. central gore. 
4 98.4 
18 41 93. 3 
27 37 (29 83.3 
36 29 «0.7 64.5 
45 0 06 0.0 
H. 
CORRIGENDA. 


In the Monruty Wearner Review for July, 1903, p. 316, 


On the same page in fig. 7, for “80° 24° 10” read “83° 
24’ 10”;” and for “ 89° 7’ 36” read “87° 7° 36”.” 


column 2, line 16, make 


THE WEATHER OF THE MONTH. 


By Mr. W. B. SrockMaN, District Forecaster, in charge of Division of Meteorological Records, 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart IV and the average values and departures 
from normal are shown in Tables I and VI. 

The mean barometric pressure was high over the eastern 
half of the country and on the north Pacific coast, with the 
highest reading 30.05 inches in southwestern Washington. 
The readings were low over the middle and southern Plateau 
regions, with a minimum mean of 29.72 inches at Yuma. 

The mean pressure was above the normal in New England, 
the eastern parts of Pennsylvania and New York, western 
Kentucky, southern Tennessee, parts of the Gulf States, lower 
Missouri and upper Mississippi valleys, parts of the northern 
and middle slope regions, eastern North Dakota, northwestern 
part of the upper Lake region, and on the immediate coast of 
Washington, Oregon, and northern California; elsewhere the 
mean pressure was below the normal. 

The pressure diminished from that of July, 1903, in the 
Pacific States, the Plateau regions generally, the Gulf and 
South Atlantic States, central Mississippi Valley, and the Ohio 
Valley and Tennessee. 

TEMPERATURE OF THE AIR. 

The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines on Chart VI. 

The mean temperature was above the normal in the middle 
Plateau and slope regions, generally over the southern half of 
the country, excepting on the Pacific coast and in portions of 
southeastern Texas. Over North Carolina, southeastern Ten- 
nessee, northwestern Texas, New Mexico, eastern Arizona, 
north-central Utah, and north-central Colorado the departures 
averaged between +2.0° and +3.5° per day. Asa rule the 


departures in the region where the temperature was below the 
mean were more marked than the plus departures, averaging 


from —2.0° to —6.4° per day from Montana, South Dakota, and 
Nebraska eastward to the Atlantic Ocean. The greatest defi- 
ciencies in temperature were reported from New England, east- 
ern New York, and about western Lake Superior. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


_ Average 
| ures or the rtures 
month, January 1 January 1 
° ° 
8 62.4 —44 +44 + 0.6 
Middle Atlantic................- 12 70.9 —2.4 + 7.8 + 1.0 
South Atlantic ........... ccninke 10 79.6 + 1.7 + 4.7 + 0.6 
Florida Peninsula* ............. 8 82.9 + 1.5 + 6.0 +08 
9 81.0 + 1.5 — 6.7 -- 6.8 
7 80.9 + 0.3 —10.2 — 13 
Ohio Valley and Tennessee. ..... ll 75.4 + 0.5 + 3.2 + 0.4 
8 66.8 — 2.6 + 7.7 + 1.0 
Upper Lake 10 63.0 — 3.0 $10.9 + 1.4 
North Dakota *.................. 8 63.9 — 25 + 2.0 + 0.2 
Upper Mississippi Valley........ 11 71.0 — £7 + 5.0 + 0.6 
ssouri Valley .............++.- ll 71.8 — 1,2 + 1,9 + 0.2 
Northern Slope. ...............++ 7 67.5 — 0.3 — 1.1 — 0.1 
6 75.5 + 6.9 — 4.9 — 0.6 
Southern Slope*................- 6 80.3 + 1.6 — 9.0 —1.1 
Southern Plateau *.............. 13 77.4 + 0.7 —11.3 —1,4 
Middle Plateau * ................ 8 69.9 —~ 0.4 — 20.6 — 2.6 
Northern Plateau*.............. 12 67.4 — 0.4 1.7 + 0.2 
rere oe 7 60.8 — 0.6 — 3.5 — 0.4 
Middle Pacific. 5 63.4 — 1.8 8.6 — 1,1 
4 70.9 — 0.6 — 5.5 — 0.7 


* Regular Weather Bureau and selected voluntary stations. 


In Canada.—Prof. R. F. Stupart says: 


The temperature was below the average throughout the Dominion from 
the Pacific to the Atlantic oceans. The largest negative departures, 
amounting to from 3° to 6°, were recorded in Ontario and Quebee, In 
the Maritime Provinces they were from 3° to 4° below, British Columbia 
and the Northwest Territories from 2° to 4° below, and in Manitoba, 
‘Lake Superior, and the northern portions of Ontario from 1° to 2° below, 
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By geographic districts the temperature was above the 
normal in the South Atlantic and Gulf States, Florida Penin- 
sula, Ohio Valley and Tennessee, and the middle and southern 
slope and southern Plateau regions; and below normal in the 
remaining districts. Generally the minus departures were 
quite marked. 

The isotherm of 80° of mean temperature is located slightly 
to the northward of its position in August, 1902, while the 
isotherm of 70° is located somewhat to the southward of its 
August, 1902, position, with its southward trend over the slope 
regions about the same position. 

Maximum temperatures of 100°, or higher, were reported 
from portions of the Carolinas, Georgia, Texas, Indian Terri- 
tory, Kansas, New Mexico, Arizona, California, Nevada, Utah, 
Colorado, South Dakota, Montana, Idaho, Washington, and 
Oregon; and 110°, or higher, from western Arizona, extreme 
southern Nevada, and southeastern California. 

Minimum temperatures of 32°, or lower, occurred in north- 
central Colorado and south-central and western Wyoming. 


PREOIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart IIT. 

Excepting in New England, the precipitation was in excess 
in the northern part of the country generally, in the Missouri 
and central Mississippi valleys, and parts of the South At- 
lantic and Gulf States, the most marked departures occurring 
in the lower Missouri Valley, southeastern North Carolina, and 
west-central Wisconsin, where they ranged from +4.0 inches 
to +9.2 inches. 

Average precipitation and departure from the normal. 


Districts. <s Accumu- 
3 Current Current lated 
=* | month. month. since 
“ Jan. 1 
Inches. Inches. | Inches. 
12 5.97 131 +1.7 
10 7.45 116 +0.8 
Florida Peninsula*® 8 6. 20 x9 —0.8 +4.6 
0 9 4. 36 80 —1.1 —0.5 
7 2.99 8&3 —0.6 +2.3 
Ohio Valley and Tennessee......... .... 11 2. 80 80 —0.7 —8.0 
Upper Lake ... 10 4. 60 153 +0.9 
8 4.94 106 40.3 —3.3 
Upper Mississippi Valley................ 4. 93 163 10.4 
ssouri Valley 6.14 202 4+3.1 $3.3 
7 1. 85 148 40.6 0.6 
6 2.73 112 10,3 +0.7 
6 3. 05 130 10.7 
Southern Plateau ......... 13 1, 08 78 —0.3 0.0 
Middle Plateau ® . .... 8 0.11 22 —0.4 
Northern 12 1.10 220 —3.0 
7 0, 88 100 | 0.0 —6.7 
5 0.10 100 | 0.0 


* Regular Weather Bureau and selected voluntary stations. 


In Canada.—Professor Stupart says: 


The rainfall was below the average over western Quebec, the greater 
portion of the Maritime Provinces, and from eastern Manitoba to and 
over the Lake Superior district; elsewhere it was above the average, ex- 
cept locally in northern Saskatchewan, the positive departures being ex- 
ceptional in many localities. In British Columbia, Barkerville recorded 
3.4 inches above the average; in the Northwest Territories, Calgary was 
5.3 inches above, Qu’Appelle 3.6 inches above, and Edmonton 2.1 inches 
above. The Peninsula of Ontario was also remarkable for its heavy rain- 
fall, Stony Creek was 4.8 inches above the average, Port Hope 3.3 inches 
above, Goderich 2.9 inches above, Georgetown 2.8 inches above, Port 
Dover 2.7 inches above, and Stratford 2.9 inches above. The largest 


negative departure was reported from St. John, 2.5 inches, and Sydney 
came next with 2 inches. 

By geographic districts the precipitation was normal in the 
Pacific districts; below normal in New England, Florida Penin- 
sula, Gulf States, Ohio Valley and Tennessee, and the southern 
and middie Plateau regions, with generally slight deficiencies. 
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In the remaining districts the precipitation was above the 
normal, with a marked excess in the Missouri Valley. 

Rainfall exceeding 10 inches in amount occurred in the east- 
ern portions of the Carolinas, north-central Florida, the east- 
ern parts of Kansas and Nebraska, and southwestern Iowa. 

The only rains reported from California were in the extreme 
southern and extreme northern portions. 


HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 1, 29. Arizona, 5, 8, 9, 16, 26. Arkansas, 9. 
Colorado, 5, 6, 8, 9, 10, 11, 14, 15, 19, 20, 22, 23, 24, 26, 28. 
Georgia, 31. Idaho, 21. Illinois, 5, 8, 9,15, 19, 20. Indiana, 
3, 19, 25, 29. Towa, 3, 4, 5, 8, 9, 10, 14, 18, 26, 28. Kansas, 
1, 2, 5, 6, 7, 8, 11, 12, 24, 25,31. Kentucky, 17,19. Louisiana, 
25. Maine, 16,17, 23. Maryland, 25, 27,28. Massachusetts, 
16. Michigan, 8, 10, 11, 18, 19, 21, 23. Minnesota, 2, 4, 5, 9, 
17, 31. Mississippi, 29. Missouri, 5, 8, 10, 12, 13, 26, 27, 28. 
Montana, 1, 2, 3, 7, 10, 11, 13, 15, 16, 24. Nebraska, 1, 2, 7, 
11, 12, 13, 14, 15, 17, 18, 19, 22, 24, 25. New Hampshire, 17. 
New Jersey, 25. New Mexico, 3, 5,9. New York, 6, 9, 11, 
17, 19, 20, 24, 25, 31. North Carolina, 8, 15, 16, 26, 29, 30. 
North Dakota, 2, 4, 13, 17, 22, 23, 31. Ohio, 6, 19, 26, 29. 
Oklahoma, 8, 9% Oregon, 22. Pennsylvania, 6, 11, 19, 25, 30. 
South Dakota, 4, 5, 7, 18, 21, 23, 26. Tennessee, 6, 10, 17, 19. 
Texas, 28. Utah, 7, 8, 9, 10, 12, 13, 16, 24, 26. Virginia, 4, 
29. Washington, 22. West Virginia, 11, 18, 19. Wisconsin, 
5, 8, 23. Wyoming, 2, 5, 8, 9, 10, 20, 23, 24, 26. 


HUMIDITY. 


The relative humidity was normal in the South Atlantic 
States, and the southern Plateau and south Pacific regions; 
slightly below normal in New England, the Florida Peninsula, 
and the southern Plateau and middle Pacific districts. In the 
remaining districts it was above normal, markedly so in North 
Dakota, and the southern slope region, where the excess 
amounted to + 10 and + 12 per cent, respectively. 


The averages by districts appear in the subjoined table: 
e , || 
Districts. (bse Districts. 
| BES 
New England ................ 81 - 1 | Missouri Valley ............. 74 +7 
Middle Atlantic.......... 5 || Northern Slope.............. +12 
South Atlantic 82| || Middle Slope................ 64 
Florida Peninsula............ | 78| — 2) Southern Slope.............. 61 0 
81 1 | Southern Plateau ........... 40 —1 
Ohio Valley and Tennessee. . ‘| 74 + 2 || Northern Plateau ........... 44 +1 
75 + 4 || North Pacific ............... 78 +1 
78 | +8 || Middle Pacific............... | 66 —1 
North Dakota ................ 74, 4-10 66 0 
Upper Mississippi Valley..... 76 + 6 || 
| 


SUNSHINE AND CLOUDINESS. 


The cloudiness was above the average in New England, the 
Middle Atlantic and east Gulf States, Ohio Valley and Ten- 
nessee, Lake region, North Dakota, upper Mississippi, and 
Missouri valleys, and the north and middle Pacific districts; 
elsewhere it was below the average, except in the middle slope 
region, where it was normal. 

The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the following table: 


Avavst, 1903. 
Average cloudiness and departures from the normal. 
ri Be | Districts. ° = 
</|4 
New England ............... 5&7) + 0.7 | Missouri Valley .............. as| +07 
Middle Atlantic.............. | 61! + 1.1) Northern Slope.............. | 3.6 0.1 
South Atlantic ............... 4.9 | — 0,3 || Middle Slope ................ 3.8 0.0 
Florida Peninsula............ 4.5 | — 0.7 | Southern Slope.............. 43) —0.5 
5.3 + 0.4 Southern Plateau 31) —0.3 
4.0 | — 0.4 | Middle Plateau ............. | —O6 
Ohio Valley and Tennessee... 4.6 + 0.1 | Northern Plateau ........... 23} —O7 
5.5 | + 1.0 || North Pacific................ 6.0; 
r 6.1 | + 1.3 || Middle Pacific .............. BS) +05 
Da | 5&1] + 1.2 |] South Pacific................| 18) —07 
Upper Missiesippi Valley.. 5.1) + 1.0 | | 


| 
| 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 7174 thunderstorms were re- 
ceived during the current month as against 6524 in 1902 and 
8139 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 25th, 427; 
5th, 388; 9th, 326; 6th, 316. 

Reports were most numerous from: Missouri, 525; Nebraska, 
404; Iowa, 374; Florida, 323. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 4th to 12th. 

In Canada: Thunderstorms were reported at St. John, N. B., 
17, 22. St. Johns, N. F., 2. Grand Manan, 22. Yarmouth, 
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31. Charlottetown, 15, 23. Father Point, 12, 22. Quebec, 
11, 16, 17, 19, 22. Montreal, 6, 11, 20. Toronto, 6, 11, 25. 
White River, 5, 8, 18, 19, 21, 22. Port Stanley, 24, 25, 29. 
Saugeen, 8, 25. Parry Sound, 11, 21. Port Arthur, 5. Win- 
nipeg, 5, 14, 15, 16, 17, 18, 20. Minnedosa, 3,17. Qu’Appelle, 
4,17. Medicine Hat, 4, 11, 15, 16, 22. Swift Current, 7, 8, 
23. Calgary, 3,9. Banff, 9. Edmonton, 31. Barkerville, 19. 
Hamilton, Bermuda, 19, 22, 27. 

Auroras were reported from St. John, N. B., Sidney, Grand 
Manan, Yarmouth, Charlottetown, Port Stanley, Port Arthur, 
and Edmonton on the 21st; from Quebec on the 21st, 23d, 
and 26th, and from Swift Current on the 14th and 21st. 

WIND. 

The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is givenin Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
| 
|| 

Block Island, R. I ....... |} § 54 e | Mount Tamalpais, Cal . 21 62 | nw. 
S2ie. | 22 66 | nw. 
Buffalo, N. Y . 25 60 | nw. 
5| 60/|n. || New York, N.Y.......- 25| 56) nw. 
Chica; 56 | sw. | Point Reyes Light, Cal... 2 65 | nw. 
| 15 51 | se. Seas | 5 58 | nw. 
Cleveland, Ohio 20) 50! nw. 
Jacksonville, Fla ........| 5 Siw. || | 22] 60) nw. 
Knoxville, ‘Tenn......... | 10 70 nw. 55 | nw. 
Minneapolis, Minn ...... 5 60 nw. | 54) nw. 
Mount amalpais, Cal . 2 55 | nw. || ee 26 50 | nw. 
eer = 60 | nw. Sand Key, Fla.......... 1 52 | se. 

18 55 | nw. | Do. 62 | se. 
19| 60 | nw. | Springfield, n. 

| 


DESORIPTION OF TABLES AND CHARTS. 


By Mr. W. B. StockMAN, Forecast Official, in charge of Division of Meteorological Records. 
For description of tables and charts see page 286 of Review for June, 1903. 
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TABLE I.—Climatological data for Weather Bureau stations, August, 1903—Continued. 


Temperature of the air, in degrees 


| Elevation of | 
instruments, Pressure, in inches. 


Avevust, 1903. 


2) 11) 15) 5 
6) 15) 16) 0 


21) 14) 12 
23) 19) 10 
13) 16) 10 
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0 
8 
5 
2 
5 
3 
8 
3 
5 


“sy 
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so 

sod colin 


SS 
EE. -BE .GB. 


nw. 
8w. 
Sw. 


42) 
31 

32) sw. 
44 sw. 


“soy 
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w. 
sw. 
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5, 582 


BEES 
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0 | 5,141 
6 | 3,250 | nw. 
3 | 3,013 | nw. 
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7 | 9,034 
14 | 7, 403 


H+ ++ | | +4444 144/445 14 
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52 | 43 | 52 | 45 | 56 
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28) 52 | 44 
2 
21 


| 30) 48 | 39 | 51 


43 | 28) 54 35 | 52 | 42 | 49 


46 
63 
59 | 21 


83) (50 


‘Ulm Uvem 
uvoy, 


rsowan | #89 
eq | 822 
| 
wo | 


825 


++] 


| peonper vag 


| 


*sInoy JO Uveut 


peonped ‘jenjoy RAN RA: 


aaoqe 


vas 
| 94048 


Stations. 


SER 
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x 


SSSSSAan 
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1,358 78 


16, 11) 10) 1 
13) 9 4) 1 


74 79 
74 72 78 


73° «17 | 7 85 | 


15 | 76 | 73 | 76 
15 | 76 | 74 | 81 
24 | 75 | 74| 87 
15 | 76 

19 


75 
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* More than one date. 


sexs 


#32 


Tatoosh Island 
Portland, 


Winnemucca . 


Grand J 


Modena ..... 
Salt Lake Cit 


ht 
lon... 


Coast Reg. 


alpais 


833 


| 
| 
| 
North Dakota. | | 3.8 | | | 6.2 ; 
2.9 5.6 
3.6 44 
13 
1.4 
1.6 5.5 
a 4 6.8 
! 5.4 
2.0 4.5 
2.0 4.4 
0.6 5.2 
| € 2.9 2.7 
4. 
2.6 5 
2.5 
0.8 | 
8.8 5 
2 3.2 
2 2.2 
2.5 
2 ] 1.5 | 
2 J . 1.9 | } 
67.5 0.6 
34 | 29. +, i— L.2 | 96 | 19) 76 ‘ 1.1 | 12 | 6,179 | e. 38 | nw. 7| 18} 8 5 
42 | 29. — | 98 | 16 1 0.4 | 8| 4,463) | 34) w. | 27) 21) 8) 2) 
t | 0. 0. 2 5,567 | sw. | 35 | sw. | 15) 23) 3 
60 | 29.7 100 | 20) 80 2. 1.2 12 | 
Cheyenne ..........| 6, 56 09 | + 90| 4 81 1. 1.3 | 18 | 4.871 | mw. | 33) sw. | 24 131 13) 5 
Lander 5,872) 26 68 | 29. 93 | 20 85 0. 0.4 | 2/2581 | sw. | 2) 16 12) 3 
2) 821 43 09 97 | 22) 84 3. 1.2 | 12 | 5,434 | se. | mw. | 27) 11 18) 2 
Denver .............| 5,291) 79 78 | + | 97 al 87 | 9 | 5,554 | 
4,685, 80 | 86 | 25.32 | 29, 4 88 1. 1.1 | 8 | 4,992 | se 
Concordia ..........| 1,398 42 47 28.50 | 29.94 |— | * 4 1.6| 9| 5,08 5. | 3 
Dodge 2.509 44 54 27.38 | 29.98 | 5 89) 2. 06/11; 8592/5. | 3) 
Wichita ............ 8628.56 | 29.97 5 87 14) 6) 5,658 | 1] 
Oklahoma ..........| 1,214, 79 | 86 28.68 | 29.93 90 | o6| | | 63.7 
Southern Slope. | 06 43 
Abilene ............. 1,788 45 | 54) 28.16 | 29.92/ 00 | 98 1.0| 3 | 6,779 | se 
Amarillo............ 3,676, 10 | 49 | 26.26 | 29.90 |— 5 88 4+ 23) 8 10,031 | | 4.0 
10 | 29.81 |— .08 | | | | 33 
EI 15 | 29.81 |—. 92) 62 | 22 — 0.1 11/6, 
Santa Fe............| 7,013) 4750 | 28.36 | 29.87 |— 31 5 80! 52 24 | gen 15| 14 
Flagstaff 6,907 12 25 23.44 | 29.86 | + 0.2 45 | 28) ow. |. J...) 717] 58 
Phoenix ............| 1,108 50 | 56 28.64 | 29.74 |— 2.6 20103 | 8) —0.2| 38,616 |e. "sl 25 4) 26 
3 $0 | 29.59 29.72 |— | 0.3 16104 | 72 | 2 0| 4,775 | sw. 20 29} 2 
3 —. 0.8 19 § 
Carson City ........| 4,720 82 | 92 | 25.27 | 29.88 | + .04 0.8 8 83) 48 | 27 — 0.1 
4° 344) 59 70 | 25.58 | 29.88 | 00 3.0 18| 86 34 | 26) 0.0 29 1) 90.5 
5,479) 10 | 43 | 24.63 | 29.85 |— | 6 88 | 43 | 28 0. 22, 1.7 
4,366 105 |110 | 25.57 | 29. 83 |— | 19 90 | 48 | 27, 0, 0.3 (35/8. | M22 
+ 4,608) 43 | 51 | 25.36 | 29.86 |— .04 1.3 6 92) 50 | 27 0, 1.1 30 se. | M1911) B31 
pierthern Plateau. | ‘al 0.8 44 0.7 | 12.3 
er City..........| 3,471) 53 | 59 | 26.41 | 29.93 |— .02 0.9 18 80 | 3) 41 | 59 | 38 | 45 0. 7 | 22 | 2. 
Boise ...............| 2,739) 61 | 68 | 27.08 | 29.87 — 206 | 0.1 18, 88 | 48| 56 | 43 | 54| 39 | 36 1 | 13 | 2 
Lewiston ........... 757 52 | 61 | 29.08 | 29.87 |— .08 | 1.2 18} 88 | 51) | 34 | nw. 3) 1.8 
Pocatello ...........| 4,482) 46 | 54 | 25.45 | 29.85 |— 107 | 1.5 18,86) 46/24 56 | 41 | 54) 41 | 87 ). 2 34| sw. | 1.5 
1, 929101 |110 | 27.91 | 29.93 |— | 1.7 /18 80) 47/21) 39) 54 | 44 | 51 1.6 24 | sw 16) 7| 
alla Walla....... | 1,000 65 | 71 | 28.86 | 29.91 |— 105 | 2.3 /18 84) 51 | 59 | 41 | 59 | 51 | 52 1.0 | 27, 3\ 2.1 
Werth 11 | 56 29.82 | 30.05 .02) 57 67 17 8 3 | 
55 | 9| 55 | 54) 90 0.1 36 | nw. 7.7 
Port Crescent.......| 259 12 | 29 | 29.78 | 30.01 55. 1.7/| 78/171 61| 40/31) 49/ + 0.7] 3 16 
Seattle..............| 128/114 | 29.90 | 30.03 .03 | 63. 1.1 | 84 | 71 | 52 | 30) 56 | 26 | 57 | 52 | 72 0.0) 21 | nw. | 28) 10, 10) 5.2 
218113 120 | 29.79 | 30.00 |— | 62. | 83 | 70| 50| 30} 18 sw. | 6.7 
7 | 57 | 29.92 | 30.02 .02| 55. 67/18 48/10) 51 | 14) 54 | 34) | 18) 2) 9) [7.9 
68 29.99 |—.02| 66. | 17 76) 49) 56 | 30 | 58 | 53 i+ | 18| sw. | 5 12) 7| 5.3 
seburg 86 | 67 | 29.43 | 29.98 |— .02 66. | 93 17) 80 43 | 52 | 38 | 56 | 50 +h | 8 18 9) 3.1 
‘ 8. 2.9 0) q 
0.9 0 | ( 
1.1 0 ‘ 
| L| 58. 15 
| | 70. 0.6 | 0.0 | | 
| 80, 1.5 | 00) 0} 
ere | 64. 0.4 0.0) 0 
29.93 | 29.96 | .00 88 | 8 86) 7116 76 | 3.53 |.......| 16 | 7,548 | 30 | 
Bridgetown... 30, 57 29.89 29.92 .00) 80.5 1.5 4 7186 | 71/20) 75 | | 797/408 | S177 | 28 | se. 2 
Clea 52) 62 29.91 | 29.95; .00/ 80.3)......./ 95/10/90) 69/17) 71 4,741} e. | 11) 11] 18) 1 
Havana ............) 87 29.92 | 29.98 |4 .02| 80.3/— 5) 73) 3.93 |— 2.1|13| | ne. | 11) 13) 16 1 
Kingston 286 29.61 | 29.90 !—.01 | 81.2).......) 95) 11) 88) 72! 24) 75 | 4.50 
Fuerto Principe... 352) 55 29.62 | 29.99 + 80.7 990) 69 31) 71 3.61 |.......| 15 | 5,568 | ne. | | 13) 8 20 8 
Gan...........| 48 29.89 | 29.96 —.01/ 80.6 — 08/89 6 87 71 22 8.41 22/9 109/e. | se | 16 8 15 3 
santiago de Cuba. 82 46 29.87 | 29.95.00 | 81.0 |.......] 94 10 90 | 69 14) | 212 |.......) 14] 4808 | m. | 26| se. | 15) 4 24 5 
mingo......) 57 37 29.92 | 29.99 | 80.0 92 87 | 70 | 30 9. 93 15 | 4,474 28) se, 12) 4 12) 
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TaBLE II.—Chmatological record of voluntary and other cooperating observers, August, 1903. 
Temperature. Precipita- | Temperature. Precipita- | Temperature. Precipita- ; 
(Fahrenheit. ) tion. } (Fahrenheit. ) tion. | (Fahrenheit. ) Gan. 
| | z |: | 
3 | — 3 | | 3 
| 
Alabama. Ins. | Ins. | Arizona—Cont’'d. Ins. | Ins. California—Cont' d. | Ins. Ins. 
Anniston. .... 3. 48 San Carlos 1, 32 S4 61 | 69.2) 0.00. 
5. 83 San Simon 103 60 80.2 4.47 Crescent City ............ 76, 39 | 56.8) 0.92 
4.7 Sentinel *! 114) 82) 97.5 0.25 Crescent City L. H.......) ..... 0.96 
3.75 Signal ..... 115 62 89.6 6.73 36 64.7) 0.28) 
Birmingham ............. 3. 65 Superstition 106 «67 | 82.6) 0.00 
Bridgeport 3. 69 98 46/722 1.55 108 60 | 74.2) 0.00 
3. 40 Tombstone 101| 62/780 2.22 Dunnigan*$.............. 104) 58 30.5) 0.00 
Camphill) 2. 95 | 104 53/760 T. East Brother L. H........|...... 0. 00 
Citronelle ......... 95 67 | 81.0) 2.23 | 108 65 85.8 2.67 101; 52 | 73.0) 0.00 
Clamtoe 99 64 81.2) 1.67 Upper San Pedro 101 106 48 | 74.7 
98 | 60 | 80.6) 1.64 101} 70 | 83.6) 0.19 104-47: | 70.4| 0.00 
Daphne 97 70 | 82.6) 3.17 Walnutgrove 1.07 100) 51 | 73.0) 0.00 
70 | 83.0) 5.31 106 55 | 81.9) 2.67 | 
69 | 80.7) 5.05 Arkansas | Georgetown .............. 100; 73.7 1. 
+++ 100 59 | 80.8 3.80 saves 98 53 | 78.4 2.62 gs 43° 66.2) 0.00. 
96 68 | 80.6) 6.65 97 60 | 78.2 11.08 108 44 73.0) 0.00 
0. 68 Arkadeiphia. 97 61 80.0 5.75 107 5277.6) 0.00 
Florence 9 | 79.8) 1.00 2. 64 Healdsburg .............. 106 |...... 0.00 
Fort Deposit ............. 96 | 68) 81.5) 4.27 95 | 79.2) 1.27 9% 65.8) 0.00) 
100 | 62) 81.1) 2.62 97| 57 789) 1.80 0.52 
Goodwater ...... 97 62 | 80.0) 3,39 Blanchard...............- 95 63 | 79.8 3.58 68.0 | 0.57 
Greensboro 9 | 59 81.0) 409 Brinkley 59 | 79.8 0.95 4.2) T. | 
Haleysville ..... 98 62 | 80.0) 6,82 3.50 Iowa Hill *! 72.4 
Highland Home... --| 62/722) 328 Camden 80.4 3.72 75.4 | 0.00) 
Livingston 96 63 | 81.1 | 2.50 Corning 77.3 | 2.22 Jamestown 73.8) | 
Lock No. 4 101 624) 81.0") 1.73 soe 78.8 9.24 0.00 
Madison Station.......... 100 57 | 81.4) 3.65 4.22 Kennedy Gold Mine ..... 45° 68.0) 0.00 
Maplegrove ..........-.++ 100; 54) 79.6) 1.10 De Queen 60 | 82.4 2.56 93 | 41 | 63.0} 0.00 | 
98 | 65 | 81.6) 409 Dodd City................| 60/762) 3.40 
Milstead ...... Se 3. 43 88 73.4 4.88 Lakeport (mear).......... 96 56 | 73.8 | 0.00 | 
Newbern ........... 101 62 | 82.8 | 2.32 Eureka Springs........... 93 52 | 76.4 6.41 87 38 61.0 | 0.01 
2.88 . 4.01 108 50 | 77.2 | 0.00 
Oneonto 96 57 | 76.7 | 3.84 Forrest City..... 95 59 | 79.8 4.40 107 55 | 80.5 
Opelika 96 65 | 80.4) 3.84 2. 65 Lick Observatory......... 87 45 | 67.4) 0.00) 
96 70 | 82.1) 454 99 52 | 78.7 1.70 0.00 
95 65 | 80.4) 466 4.04 103 46 | 69.2) 0.00) 
Pushmataha.............. o4 64 | 80.4) 4.97 95 61 | 79.8 3.58 100 45 | 70.1 | 0.00) 
Riverton 97 | 53 | 788) 2.08 98 | 53/788 /....... 9 | 45 | 66.5) 0.00) 
Scottsboro .... 56 | 79.3) 3.06 103") 65 | 79.6 1.68 115 68 | 92.4 | 
97 70 | 82.6) 2.95 99 61 | 80.1 5.09 0.00 | 
Talladega 98 62 | 81.0) 4.30 98 57 | 79.2 3.09 104 50) 74.4) 0.00 
Thomasville..............| 9 64 | 80.2) 9.62 97 60 | 79.8 9.35 testes 106 40 | 68.8) 0. 
Tuscaloosa ............... 98 | 63/ 81.5) 4.57 97| 60/804 213 0.00 
98 59 | 81.0) 0.16 acne 88 53 | 73.4 6.24 0. 00 
100 68 | 82.4) 1.39 Mount Nebo.............. 86 74.4 7.25 Milton (near) 99 52 | 74.8 0.00 
Union Springs............ 99 68 | 81.8) 2.16 New Gascony ............ 96 51) 79.5 3.05 Modesto*!......... 105 60 | 81.3) 
Uniontown ............... 9 | 60 | 80.4) 4.22 Newporta 1,81 | Mohave | 106) 64) 86.6) 0.00) 
Valleyhead............... 97 55 | 77.6) 3.59 99 57 | 80.2 2.14 Mokelumne Hill ......... 
6. 24 59 | 78.8 8.69 100 41) 70.2) 0.05, 
Wetumpka ........ «... 9 | 67) 821) 3.20 Paragould ............... 97| 55 79.0 3.39 Monterio | 73.9) 0.00) 
Alaska, 95 58 | 78.8 5.57 72) 52) 60.4) 
Mine Harbor ............. 68 | 50.4) 2.51 102; 56 | 80.0 2.96 100 | 45 | 66.4) 0.00. 
76 42 | 57.2 | 10.75 48 | 75.8 6.29 112 79 | 97.1} 0.27 | 
an 79 42 | 57.6 | 3.90 101 70 | 83.8 5.74 Nevada City.............. 100 41 | 67.8 | 
Arizona. Princeton ................ 61 | 78.8 4.63 | Newcastle 109 | 50) 77.6) 0.00 
Agua Caliente............ 65*| 93.0°) T. 111 78.2) T. 
3.73 Rosadale ................- 100; 60 81.6 4.38 92; 44/652) T. | 
Arizona Canal Co's Dam..) 112 70 | 92.0) 0.50 Russellville *............. 97 North Bloomfield......... 100 44) 70.8) 0.02. 
Aztec ....... 115 57 | 96.2 | 0.85 Silversprings............. 96 5276.6 5.34 | North San Juan.......... 100 44 | 70.9 
Benson 104 56 | 80.7) 2.06 Stuttgart 97 60 | 79.4 3.07 81 50 | 62.7 | 0.00 
95*| 74.8°) 6.28 Texarkana ............... 98 61 | 82.0 3.60 119 85 101.1 | 0.00, 
63 | 81.8) 2.53 100 59 81.2, 4.37 | 103 §2 75.8) 0.00) 
iit 68 | 886) 1.10 Washington 9 | 64) 80.8 4.44 107 62/786] T. | 
Casagrande............... 52/764) 7.65 108 | 49 | 75.5) 0.08) 
Champie Camp...........) 14 81.0) 2.50 Winchester 97 59 | 80.2) 3.40 | 106 53°) 75.4) 0.005 
Cochise *!...... 110 60 | 75.2) 2.00 87 62 | 72.4 6.43 106 48 74.0 
Congress .......... 102 65 | 86.2) 0.51 Witts Springs .......... 96 53 | 75.6 3.26 | 107 37 | 69.8 | 0.00 | 
Dragoon ane 95 65 | 78.8 1, 88 91 46 «65.4 | 
Dudleyville .............. 107 63 | 84.6) 2.86 Angiola 109 51 | 78.6 0.00 Piedras Blancas L. H..... 0.00 
104 39 | 78.2) 4.06 104 51 | 75.0 0.00 Pigeon Point L. H 0.00 
Fort Apache .............| 4872.8) 3.00 112 73 | 95.2 0.00 
Fort Defiance ............ 66.66) 4.08 Bakersfield ...... | 107 44| 77.3 0.00 95 | 49 68.0) 0.00) | 
Fort 60/ 80.0) 3.10 Ballast Point L. H ....... | 0.00 | Placerville ............... 9) 45 | 67.8) 0.00. 
Fort Huachuca.... 61 j......| 3.62 65, 83.4 | Point Ano Nuevo L. 0.00 
Fort Mohave ............. 116) 67 92.8) 0.42 Bear Valley .............. 0.30 | Point Arena L. H 0.00 
Gilabend 118 68 91.8) 0.40 60.7) 0.00 | Point Bonita L. 0.07 
93 55 | 73.0 | 4.98 97 45/720 0.00 Point Conception L. 0. 00 
Jerome 99 | 61/798) 1.20 SS... 86 | 34/ 60.0 0.00 | Point Fermin L. H 0.00 | | 
105 62 | 83.3 | 0.66 85 16 | 52.8 06.00 | Point George L. 0.15 | | 
Maricopa......... 70 | 91.9 0.62 92| 48 | 67.8 0.05 Point Hueneme H.....) ..... 0.00 
73 | 95.2) 0.04 Branscomb ............... 102; 35/642 0.02 Point Lobos .............. 68 47 | 55.6 | 0.00 
Mesa (near) ......... .... 112; 66/908) 0.14 91} 41) 63.5) 0.00 Point Montara L. 0.00 
100 60 | 79.2) 3.67 su 101 37 | 68.0 «0.14 Porterville 0.00 | ] 
6. 20 80) 47) 66.1, 0.00 92] 35/626| T. 
120 70 | 94.2) 0.12 Claremont. 106 50 | 76.2 0.00 Ranch House............. 92 58 | 73.0} 0.00 
cc 66 | 89.2) 1.26 Cloverdale................| 105 44 72.6 0.00 104 56 | 78.5 | 0.00 
2.48 102 75.0 0.00 107 51 | 78.4) 0.21 ] 
93 69.6 3.81 104 60 | 78.1 0.00 Reedley 531 79.3 1) 0.00 


| 
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Temperature. Precipita- Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
~~ | 2 | z 
Stations. A. | Stations. a. Stations. a. 
ae : : ae | OF 
2 23 | | | d teies 
= a 3 a = = 
| | 
California—Cont'd. ° | Ins. | Ins Colorado—Cont’d Ine. | Ins. || Florida—Cont’d. ° ° Ins. | Ins 
98 50 | 71.6) 0.00 87 35 | 65.2 | 0.44 | SUMMEF .......-06 95 69 | 80.7 14.14 
on 52 | 71.3 1.59 | Switzerland .............. 96 69 | 81.4) 6,22 
Riverside ...........-... 105 49 | 74.2 T. 92 35 | 63.6) 1.11 |} Tallahassee..............- 94 72 | 81.6 | 2.98 
Rohnerville le 0.35 82| 32 | 59.4] 0.90 96| 67 | 821] 4.77 
Sacramento. .............. 95 51 | 69.8) 0.00 9S 42 | 72.0 | 0.06 100 70 | 82.4 | 7.65 
88 40 61.9 | 0.00 Platte 0. 83 Wewahitchka ............ 98 63 | 82.3) 7.30 
121 65 | 94.2 | 0.00 % 40 | 67.2) 212 Georgia. 
San Bernardino .......... 110) 48) 76.6) O15 Rocky ford 49 | 74.3 | 0.87 6.04 
San Jacinto .............. 108 | 77.6) O11 Rogers Mesa ............. 98 41 | 71.2] 0.26 | 62 | 79.0] 1.72 
66.2 0.00 (57.8) 212 69 | 83.6) 7.25 
63.1) 0.00 63.2) 1.15 Allapaha 9% | 68|82.3| 7.96 
0. 00 i] 64.4 0.90 Americus 96 70 | 81.7) 5.09 
66.4 0.00 | 62.0 | 0.27 | 93 | 63 79.2] 6.47 
72.5 0.00 | 63.6 | 2.12 Bainbrid 94 69 | 80.8 | 6.17 
65.0 | 0.00 0. 30 Bowersville .............. | 96 65 | 79.6] 7.22 
66.1 | 0.00 69.8 | 0.39 .. 7.92 
0.00 65.8 | 1.47 68 | 81.6 | 1.70 
64.8 | 0.00 || Twinlakes. 0. 54 4.10 
62.0 | 0.00 0, 09 90 59 | 73.8) 7.71 
65.2 | 0.00 || Waterdale ............... 97 39 | 67.3 | 0.29 99 68 | 82.0} 8.09 
66.2 | 0.00 1.34 96 67 | 80.2] 5.19 
72.9 | 0.00 || Whitepine............... 78| 1.21 91| 591763] 2.46 
64.8) T. 44 | 72.2] 1.48 99 65 | 82.5 | 5.50 
72.4; 0.00 Connecticut. 104 67 | 84.0 | 6.87 
67.0 7. || Bridgeport ............... 88 47 | 66.8 | 11.24 6, 83 
SOMOMA ... 0. 00 83 43 | 60.8 | 7.34 99 62 | 83.6 | 3.38 
0. 00 83 44 62.8) 6.00 102 69 | 84.0 | 6.36 
Stocktom 98 52 | 70.8) 0.00 5. 9 9S 67 | 77.6 | 4.02 
105 50 | 76.6) 0.00 | 83 48 | 64.0) 7.91 Experiment .............. 96 64 | 79.2) 5.46 
Summerdale. ............. 91) 48 | 67.7) 0.00 || Hawleyville ............. 83 2 | 63.2] 7.41 99 | 55 | 82.3 | 12.81 
Susanville ............... 32 | 64.6] T. 5.37 Fleming 101 67 | 83.0) 9.10 
102 64 81.2) 0.00 || New London ............. 85 51 65.6) 5.70 || Forsyth 99 61 | 81.4) 5.58 
Tejon Ranch ............. 102; 62 81.6 | 0.00 North Grosvenor Dale....| 84 40 | 63.0) 4.59 Fort Gaines . 99 69 | 82.6 6.22 
eh 0.00 86) 43 | 65.0) 10.05 Gainesville 9 | 65 | 78.4! 3.83 
Truckee*! ............... 90 30 | 53.7 | 0.00 || Southington.............. 83 45 | 63.0) 6.90 Gillsville 955) 65 | 4.65 
2060 106 52 | 77.8 | 0.00 5. 62 Greensboro 100 60 | 80.0 3.36 
Tustin ....... 93 | 68 | 77.4] 0.00 82| 43| 61.8] 4.52 Greenbush 63 | 78.8) 3.84 
111 40 | 69.8 | 0.00 | Voluntown ............... 82 41 63.6 | 3.79 98 65 | 80.2 | 5.14 
Upperlake................ 105 41 | 70.6 | 0.00 || Waterbury ............... 86 45 | 64.4) 6.36 || Hawkinaville ............ 99 69 | 81.7 | 10.78 
Upper Mattole*!......... «40 | 58.2) O14 | West Cornwall ........... 83 | 42/ 61.2) 5.65 | Hephzibah ............... 
Vacaville*! ..... 104) 60 | 74.4) 0.00 7.21 102 70 | 85.5 | 8.96 
49 | 65.0 | 0.00 Delaware. | Lost Mountain ........... 95 61 | 79.2 3.08 
105 51 | 77.0 | 0.00 3.97 97 70 | 81.3) 4.64 
Voleano Springs... ...... 119 65 | 95.2 | 0.00 | 53 | 72.5 | 5.35 ovens 103 69 | 83.1 | 2,22 
BECO... 108 53 | 80.2) 0.00 56 73.3] 3.35 Marshallville ............ 81. 7.69 
Wheatland ............... 101 52 | 73.8 | 0.00 98 | 49 70.6) 5.84 | 81.7 | 10.03 
| 103 58 | 81.1) 0.00 96 | 56) 73.4) 4.38 83.0) 4.24 
106 69.6) 0.00 District of Columbia. Monticello 81.2 | 5.70 
103 | 52 | 75.2] 0.00 Distributing Reservoir*®.| 91 | 61 72.6) 5.14 Morgan 9.6) 7.68 
0. 00 Receiving Reservoir*®...) 95 60 | 72.2 | 5.58 3.4) 7,08 
94) 39) 63.6) 0.07 West Washington ........ 97| 53| 729] 5.57 Newnan 2) 1.26 
Antelope Springs... ..... . 87 | 27 | 55.9| 2.44 9s 70 | 83.8) 4.85 | Point Peter 5. 98 
105) 54 | 78.0) 2.82 | Bonifay ....... 98] 70| 826]....... Putnam | 81.6) 8.65 
50) 70.6 | 1.46 93 70 | 80.2 | 8.17 | Quitman. . | 7.98 
Breckenridge ............ 90| 28 | 55.5) 2.47 99| 70| 82.1] 6.84 | Ramsey .2| 289 
0. 24 De Funiak Springs....... % | 67) 80.9) 9.96 | 2.98 
98 42 70.4 | 5.30 101 | 73 84.2) 4.39 _ 9.6 | 3.20 
Castlerock................ 96 40 | 68.6) 1,17 Federal Point ............ 96 70 | 82.8) 4.19 101 69 | 83.4) 5.14 
95 40 | 70.4) 0.05 Permandina 97 71 | 82.6) 3.06 101 67 | 82.5 | 9.10 
93 43 | 66.3 | 3.04 Fort George*!........... 93 74 | 81.9 ]....... | Talbotton ...............- 98 64 | 79.9 3. 83 
Cheyenne Wells.......... 100 47 | 72.6) 1.89 97 69 | 83.4 | 10. 86 | Tallapoosa ..............- 99 59 | 79.2) 1.66 
Clearview ...............- 78 32 | 56.8 | 2.71 Fort Pierce............ 67 | 81.4] 5.82 | Thomasville.............. 99 69 | 82.8 | 5,73 
sin 40 | 69.2) 0.16 Gainesville .............. 97 69 | 82.0 | 8.63 95 65 | 78.6) 3,42 
93 41 | 67.8 | 1.87 96 Th GAS 102 68 | 82.3 13.85 
she 0. 64 Huntington .............. 101 68 | 83.8 | 5.20 | 100 68 | 83.4 | 10.58 
67.6 | 0.86 Hypoluxo....... 91 | 70| 80.8) 3.94 95 | 68 | 80.2) 3.48 
70.8 | 0.44 Inverness 95 | 69 | 81.8 | 10,27 101 69 | 83.2 | 6.54 
72.3 | 0.81 97| 65 | 82.0 | 14.7 99 | 70 | 83.3) 9.15 
73.8! 0.16 | Kissimmee............... 9 | 71/825) 4381 | Waynesboro ............. 9 | 79.8) 8.71 
60.0 | 0.48 | Lake City ................ 9s 68 | 82.0 | 10.04 | Westpoint ............06. 104 66 82.8 3. 95 
1, 02 | Macclenny ............-..| 102 70 | 83.9 | 7.07 | 64 | 79.6) 7.5 
66.4 | 2.97 Madison ...... 96 | 70 | 83.6] 7.79 Idaho. 
64.2! 0.39 | Malabar..... 98 70 | 83.2) 4.84 94 35 | 66.2 | 0.13 
70.8 | 0.93 | 68 81.6) 4.50 | American Falls .......... 99 | 39 69.2) 0.44 
2.00 OF] SRC] 67 | Blue Lakes.............-.| 104) 47 | 72.4) T. 
59.6 | 0.37 | Marianna ....... 70 | 81.4) 4.56 | 90 45 | 67.0 | 0.40 
67.6 | 1.40 | Merritt Island... 95 73 | 83.8] 6.78 Cambridge ..............- 102¢; 39) 68. 1.19 
69.2 | 1.44 | Middleburg 102} 66 82.2} 10.01 | Chesterfield ............-. 95 | 25 | 60.4) 0.08 
76.6 | 3.40 | 100| 66 | 82.0| 5.94 | 0.25 
70.8 | 5.50 | New Smyrna............. 94| 69 | 80.0] 8.75 97| 27 61.5) 0,23 |.. 
65.0 | 0.70 99 69 | 82.6 | 9.70 110 49 | 77.2 
54.6 | 2.80 | Orange Home............ 97| 69 | 82.4] 4.94 | Grangeville 96 | 40) 65.2) 2.03 
76.7 | 2.67 99 73 | 85.4] 3.68 | 84 $2 | 57.3) 
| 99 71 | 83.0) 9.55 90 42 | 64.3) 2.02 
74.6 | 2.60 Plant City... 97 68 | 83.0 | 7.00 Lost River 89 32 | 63.1 | 0.04 
63.8 | 0.16 66060 95 71 | 82.6) 7.95 | Meadows 99 31 | 62.1 1, 52 
55.2) (1.06 St. Augustine ............| 97 68 | 82.0] 3.48 39 | 64.4) 1.48 
70.8 | 3.44 98 | 69 | 81.8] 6.32 94| 37 | 61.8) 2.07 | 
55.4) 0.70 Stephensville 97! 70) 81.51 14.69 100 | 39 | 69.6 | 0.20 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion 
| 
«a 
az | a | 3 | 78 | a | 3 ae 
a s = 
3 | | $ 3 2714/8 3 
° | Ins. | Ins. Indiana. Ins. | Ins iowa—Cont’d | | Ins. | Ins. 
41 69.4) 0.39 96 53 71.6) 3.96 93 48 69.4 4.79 
42 |...... 0.41 Angola.......... 89 48 | 67.4) 5.380 || College Springs .......... 9 | 52/72.2|) 8.36 
47 71.0) 1.00 Auburn ...... 91 43 | 69.2) 3.50 | Columbus Junction ...... 9% 50) 70.4) 9.10 
41 | 62.7| 1.79 Bloomington 91) 732) 5.46 45 69.4 | 13,80 
37 | 62.2) 1.36 Butlerville 97 73.8 |) 2.07 & 49 65.9 10.14 
31 | 64.7 | 0.00 Cambridge City .......... 98 49 | 70.3 | 2.66 | 15.09 
28!) 56.9!) 0.21 50 | 72.5 | 4.28 of 
St. Maries 39 64.8) 131 Connersville ............ 71.4) 2.64 cds | 
63.8) 0.06 Crawfordsville ........... 100| 55) 742) 463 65.8 | 8.07 
4 | 64.6) 0.20 98 50 | 71.2) 3.49 SS 47 66.7) 4.14 
98 | 35/680) O14 92| 4.82 88 | 43 | 67.8) 6.58 
Dlinois. Farmersburg............. 52 | 72.8) 3.93 91 48 69.0 6.40 
93 53 | 70.4) 3.97 89 | 67.0) 4.47 
9 | 58| 75.7) 4.92 92) 51 | 69.6) 3.57 90) 43) 68.0) 8.20 
95 62 | 73.2) 290 Greencastle .............. 92 71.8) 5.6 89 43°) 66.2 3. 26 
Antioch 90 49 | 67.6 | 7.95 Greensburg .............. 52 | 72.6 | 1.92 89 4465.4 4075 
90) 48 | 67.6) 4.95 90; 51|69.3| 2.49 Forest City............... 90 48 66.8) 4.38 
8 |71.0|) 443 cases 9 | 50| 71.2) 2.56 89) 46 | 67.2)|....... 
47 | 68.6) 5.39 Holland ..... 54| 75.4) 3.55 5.09 
101 53 | 782) 3.13 51 | 70.6 | 3.17 44 67.1 «6.11 
Bloomington ............. 48/727) 204 Jeffersonville............. 96 | 57| 75.8| 3.57 
5.20 71.6 Grand Meadow..........., 86 | 48 65.2) 952 
3.96 71.6 9 | 45) 67.8) 5.16 
3. 38 68.0 Greenfield. .......... | 6.84 
4.97 70.8 Grinnell ........ . 4 49 68.8) 7.18 
5. 57 . 6 Grundy Center...... at & 46 68.7) 4.038 
ter 4. 35 Guthrie Center........... 93 44 «68.2 5. 05 
Chicago Heights 96 93 48 69.0) 5.28 
53 | 75.7) 7.12 97  Hanlontown ............ AS 4) 66.3) 6.15 
cw 49/734) 423 ab 95 | 48) 69.2) 3.30 44 69.2/| 9.39 
100} 53 | 77.8) 1.85 93 | 51| 709] 3.64 95 | 49) 71.1 | 12.24 
73.1) 5.16 96 54 | 73.6!) 2.38 91 45 70.6 3.21 
98 43 69.2) 5.64 Mount Vernon ........... 100 79.2) 7.17 Independence*...........|...... 4 | 67.6 |....... 
Equality 100 76.9) 1.62 95 47 | 69.6 | 3.66 | 9% 51 | 71.8) 7.54) 
% | 50) 73.0) 4.37 98| 52| 742) 3.74 51 | 70.0) 3.45) 
5, 62 96 52 | 75.4) 3.55 45 66.6 2.77) 
Friendgrove ............. 96 53) 744) 4.52 Rensselaer ............... 92 69.6) 5.11 6.17 | 
WD 97 | 70.0) 4.91 Richmond................ 4) 49/710) 2.48 49 73.0) 6.18) 
101 | 759) 284 97| 56|76.7| 5.17 ! 45 4.87) 
Griggsville ............... 97| 51/ 77.2) 452 97| 51 | 75.0) 2.89 46 68.2 5. 83 | 
Havana ......... 74.2) 5.48 58 | 3.45 45 | 67.5 | 5.79 | 
Henry ....... 9 | 50) 71.4) 5.50 Shelbyville............... 95; 49 70.6 10.60. 
55/748) 5.63 South Bend .............. 92) 48/685) 5.21 50 71.6 10.48 | 
oopeston ........... 9 | 50/| 71.1) 5.78 4% | 46/694!) 4.83 48 75.0 11.66 | 
Kishwaukee .............. 93 | 42) 684! 9.29 90| 46 | 66.8)....... 46 68.6) 5.24) 
96) 49) 71) 640 Valparaiso ............... 95 43: | 68.0 3.95 47 69.4) 
| 98 50 | 72.6) 5.00 Veedersburg ............. 72.68) 4.05 Mason City .......-...... 9 47 67.8 6.23 | 
| 43 | 67.8 | 6.26 97| 55 | 74.2) 2.65 Monticello ............... 9 46 72.0) 4.54 | 
101 53 74.2) 4.95 100) 55 75.6 | 4.36 | 50 | 72.2) 6.85) 
| 3.76 Washington .............. 98 | 52) 74.8) 4.78 Mount Pleasant.......... 98) 48 73.2) 5.32) 
MeLeansboro............. | 9) 54) 77.0) 3.90 Winamac ................ 98!) 461) 69.0!) 3.76 Mount Vernon ........... 93 | 47 4.72 
Martinsville.............. 93 Worthington ............. | 514, 72.8) | New Hampton ........... 854454 63.84) 4.75 | 
Martinton...... .......... 97 | 47 | 70.6)| 3.88 ndian Territory. 92) 50 69.0) 9.02) 
| 96) 54/724) 3.30 |} 104) 57 1.25) 84, 47 | 66.0) 6.94 | 
92; 38/722) 6.73) 103 | 58 | 82.0) 4.74) 92 43 708 
69.9) 4.49) 102; 59/821| 3.45 | 91 41 68.0) 5.47 
71.6) 6.32 | 95 51 | 76.8) 4.14) 92) 49 68.7) 5.02) 
68.7) 5.78 | 99 | 58/804) 279 91 | 51 | 70.9 | 11.62 | 
73.6) 4.36 | 108 82.4 | 1.39) 8 | 45 641) 4.43) 
| Holdenville | 98) 8 | 79.8) 242) 94, 50) 70.6 11.30 | 
72.8) 313 | Marlow ...... 10658 81.6) 94) 52) 70.6) 5.72) 
| 76.8 | 2.87 | | Muskogee | 98| 270) 99 71.8 | 7.53 | 
179.4) 213) | Pauls Valley 106 53° 80.6) 2.02) 91 70.6 6.28 
| 75.9) 2.49) 58 81.6) 1.23) 93 | 70.0 8.31 
/72.0) 4.90 59 80.7) 1.60 | 90 67.9 | 4.25 | 
75.0 | 6.83 | 59 81.8 5.25 | 88 | 66.8 5.35. 
73.6) 4.83 88 71.3 | 11.61 
it Ga, 3.07 | 90 68.5 | 5.87 | 
7.11 57 | 78.8) 5.25 69.2) 4.93 | 
72.8) 7.22 5879.0) 6.59 90 69.2) 6.16 
49/714) 2.39 | 93 70.8 | 
53 | 75.8) 3.43 48 | 71.0 | 12.34 70.8 | 7.99 
| 71.6) 2.60 50") 70.8") 7.49 x9 | 65.2) 4.87 
51 | 71.6) 4.66 | 47 | 68.1 3.90 88 65.0) 301 
52 | 76.8 | 2.35 49 | 71.0 11.58 98 71.8) 6.37 
49 | 67.6 6.52 47 | 66.5 | 6. 28 90 | 67.5) 4.33 
49 | 69.0) 7.59 49 | 69.4) 3.70 7. 65 
| 73.2) 4.26 44 70.1) 9.10 | 70.5 5.23 
49 | 68.1) 4.83 46 69.2) 5.35 70.5 6.37 
53 | 77.2) 2.39 45 | 70.4) 9.46 71.8) 2.57 
51 | 74.6) 2.87 53 | 732) 6.72 69.2 255 
49 | 70.8") 4.04 50 | 69.8 5.46 69.6 12.02 
53} 72.2) 3.58 48 | 71.5 | 7.53 68.2) 3.94 
688) 5.14 43 | 67.2) 4.50 71.4 5.60 
50 | 75.2 | 3.58 7.11 67.8 4.76 
scola 52| 71.9) 4.46 92) 42/687 6.00 68.0 | 5.17 
Walnut ..... 97 | 70.6) 4.538 | Chariton ................. 93 43° 69.9 14.05 Waverly ....... 88 49 | 67.6 3.06 | 
95>) 54>) 73.8>) 3.01 89| 46/65.9 4.38 | 9 | 45 67.0) 3.61 
Yorkville ................| 92) 80 5.15 95| 47/| 71.6) 9.50 93 45 68.8) 3.42 
92] 551 91} 46/686! 9.59 Wilton Junction 96| 48/704) 3.52 


- 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
3 z ° 
3 3 
Stations. Stations. Stations. 
s = 8 = s = es = ea cc 
2/8/38 3 2/8/38 3 3 3 3 
Towa—Cont'd. ° | Ins, | Ins. Kentucky—Cont'd, e Ins. | Ins. Maryland—Cout'd. Ins, | Ins, 
47 | 71.2) 8.44 97 49 | 76.0) 3.85 Boonsboro ...............| 98 49 | 70.4) 3.7 
17.74 93 56 | 74.3) 2.39 Cambridge ...............| 100 59 | 74.6) 7.15 
55 | 76.2) 1.00 96 49 | 70.9 | 7.44 
39 | 72.4) 1.03 Greensburg .............. 94 54) 74.4) 5.25 Cheltenham .............. 93 51 | 70.4 5.58 
74.24) 5,95 3. 43 Chestertown. ............. 91 56) 71.5) 4.96 
4.04 Hopkinsville .............| 96 4.08 Chewsville ...............| 47 | 69.6 | 4.19 
52 | 72.6 | 9.23 Trvimgtom 93 58 | 75.5) 4.58 Clearspring .............. 96 49 | 68.6 | 3.88 
51 | 72.6) 7.65 59 | 74.6 | 2.21 95¢| 58°) 72.0°) 6.00 
53 | 744) 3.33 Leitehfield ............... 9% | 56/743) 3.95 Collegepark .............. 50| 71.6) 3.51 
49 | 75.6 | 9.97 95 52 | 73.6 | 6.01 chess se 4. 59 
47 | 74.9) 3.94 Manchester............... 57 | 75.7 | 5.97 4.16 
42 | 73.0) 3.04 Marrowbone ©........-..- | TAS Darlington............... 95 41 | 67.7 | 5.34 
51 | 75.6 6.62 96 | 78.3) 2.20 90 37 | 64.4 |....... 
51 | 75.0) 8.26 97 51 | 75.0] 1.25 Denton ...... 95 52 | 71.6 | 4.03 
43 | 76.7 | 3.25 Middlesboro ...........-- 92 55 | 74.7) 5.31 97 52 | 72.0) 4,63 
44 73.4) 2.69 Mount Sterling .......... 97 55 | 75.2 | 2.17 Fallston ..... 94 49 | 69.6 | 5.05 
54 | 76.4 7.37 Owensboro 75.8) 4,45 Frederick . 98 50 | 71.7 | 7.83 
51 | 73.6) 7.51 Owenton ....... 74.0) 4.45 Grantsville 89 38 | 64.7 | 3.33 
54 | 80.8 | 3.23 Paducah a.... Greatiallls 99 51 | 72.6) 4.51 
Paducah b........ 80.3 | 2.08 Greenspring Furnace.....| 98 48 | 70.0 | 3.55 
46 75.7) 2.44 4.04 100 48 | 71.3) 3.41 
Fall River................| 94 53 | 75.8) 5.89 St. FORM. 73.6 | 4.50 5. 23 
Farnsworth .............. 97 45 | 74.4) 5.82 4 74.2 | 1.20 57 | 72.0| 5.12 
98 52 | 77.8) 5.77 Shelby City 73.4) 3.80 Johns Hopkins Hospital.) 97 57 | 73.5 | 6.60 
Fort Leavenworth........ 97 53 | 75.2 | 9.54 Shelbyville 75.5 | 2.73 97 71.0) 7.04 
99 49 | 76.2 | 7.95 Taylorsville ............. 93 52 | 73.6 | 3.55 MeDonogh 93 48 | 70.0 | 7.55 
96 47 | 74.2) 8.35 Williamsburg ............ 93 55 | 75.2 | 3.92 Mount St. Marys College..| 96 53 | 69.4 | 5,21 
97 52 | 76.2) 4.63 Williamstown ............ 9s 55 | 73.9 | 3.36 New Market.............. 95 51 | 70.0 | 7,57 
Garden City.............. 106 60 | 79.8 | 3.65 Louisiana, Princess Anne ........... 91 56 | 72.2 | 6.31 
100 55 | 72.2) 3.56 97 67 | 82.2 | 4.23 Sharpsburg .............. 95 56 | 70.6) 5.63 
| 74.6 4.57 200.00 99 69 | 82.8; 2.92 96 61 | 74.6) 4.97 
50 | 74.1) 6.85 97 65 | 82.1 | 6.66 Sudlersville .............. 95 51 | 72.4) 5.27 
93 47 | 72.2| 4.99 Baton Rouge ............- 93 65 | 80.8 | 3.91 Takoma Park ...........- 97 54) 71.2) 5.40 
96) 74.0) 4.55 Burnside 95 | 65 | 81.1] 6.12 Van Bibber .............. 93 52 | 70.0 | 7.38 
4 51 | 73.0) 5.58 96 62 79.0) 5.62 Westernport 46 | 70.0 | 3.37 
98 46 75.0) 3.21 92 70 | 82.0) 1.89 Woodstock 52 | 72.2| 4.39 
Hutchinson .............. | 97 49 | 75.2] 1.91 3. 67 
Independence ..... ...... 104 55 78.4) 3.92 |] Cheneyville .............. 69 | 82.0) 5.70 Amherst 42 | 62.3) 4,92 
-| S#e}...... 2.39 93 66 | 80.4 4.51 fo 46 | 62.0; 2.71 
| 48 75.4) 6.02 |, Collinston 56 | 81.2 | 3.77 Bluehill (summit) 47 | 62.8 | 4,36 
49 | 76.4) 2.75 Covin 98 65 | 82.8) 5.91 Cambrid 46 | 64.4 3.56 
52 | 72.3 7.10 Donaldson ville 97 69 | 81.5) 4.59 Chestnuthill ese 46 | 64.4) 4.01 
48 75.1) 5.438 Farmerville 98 57 | 80.7 | 5.79 Concord 43 | 61.9 | 3.26 
50 | 75.5 5.60 | Franklin 98 68 | 82.7 | 5.44 East Templeton*!........| 80 52 | 61.2 | 3.37 
53 | 76.6) 6.39 | Grand Coteau .......... a. 65 | 82.6 | 2.36 Fall 83 §2 | 65.8 4.11 
49 | 74.1) 5.99 || Hammond ............... 64 80.8 | 4.39 .... 82 52 | 62.4) 3.43 
| 47 76.7) 6.17 66 | 81.4 | 11.12 Fitchburg .............. 45 622) 3.06 
100) 48) 76.1) 6.45 96 69 | 81.6 | 6.06 Framingham. ........... 85| 44 6.0) 3.60 
9) 76.4) 5.05 94| 67 81.0) 492 82| 44/61.2) 3.79 
Medicine Lodge .......... | 105 56 | 79.6 |) 1.17 Lake Charles ............ 96 70 | 82.0 | 3.50 Hyannis one 4.10 
Minneapolis ............. 52 | 75.2) 7.53 Lake Providence ......... 95 | 64) 79.8) 5.16 6.0 3.89 
92| 51 | 75.1) 7.87 9] 71 | 82.2] 3.59 Lawrence 47 | 63,8) 3.09 
Mounthope............... 95 5677.0) 4.21 97 65 | 83.4 | 4.85 3. 22 
| 102) 77.9) 9.05 97 66 | 80.8 2.81 Lowell 86 47 | 65.0 | 3.68 
} | 50 76.6) 4.20 101 68 | 82.6 | 4.12 9008 cones 85 
98} 53 77.6) 4.12 Mansfield ........ 97 65 | 80.8 | 4.17 Ludlow Center ........... 81 39 | 58.9 | 5.79 
2. 55 Melville 95 66 | 82.0 | 2.62 Middleboro .............. 84 42 | 62.1 | 3.56 
5. 80 Minden 100 67 | 82.6) 4.29 82 41 | 61,7 | 4.14 
5. 66 Monroe 100 68 | 83.4 | 8.92 New Bedford..... ....... $2 48 | 64.0) 4.47 
6.14 New Iberi 91 70 | 81.0) 2.00 53 | 63.9 | 5.65 
7.73 || Opelousas 95; 65 81.6) 3.64) || Primcetom 4.30 
5. 89 che 3.12 64.4) 3.64 
6. 66 92 73 | 83.5) 4.21 48 | 68.0) 4.01 
Pleasanton ............... 95 49° 75.0) 6.46 100 7 | 83.2) 1.80 3. 34 F 
1.78 98 64 | 80.8) 4.60 Taunton ............ 83 43 | 62.4) 4.05 
.6) 5.68 97 65 | 80.4) 7.40 600000 cb &@ 
3.37 cc 100 63 | 81.2] 5.58 Westboro... 85 44 | 63.6 | 3.84 
6.32 96 66 80.8) 4.69 82 42 | 62.0 | 3.92 
4.56 Sugar ExperimentStation.| 4 70 | 82.8) 5.98 Williamstown ............ 79 42 60.4) 7.51 
3.79 Sugartown ............... 93 70 | 82.2) 4.14 Winchendon 3. 36 
. 24) 1.67 cv 93 70 | 81.2) 5.00 Worcester 84 48 | 64.2) 3.31 
9| 7.91 97| 65 81.3! 4.48 fichigan. 
1,78 Maine. 32 44 | 67.5 | 5.25 
2. 69 78 42 | 60.9 | 0.75 85 41 | 6.73 
0. 73 80 40 59.8) 2.69 67.3¢| 4.52 
5. 93 81 37 | 57.2 | 2.82 41 | 64.4) 7.84 
7. 59 80 43 | 61.1 | 3.28 45 66.1 | 5.45 
4. 59 2. 46 4463.2) 1.66 
4. 35 Farmington . cog 39 | 60.0 2.67 40 | 65.1 | 7.77 
83 44 | 62.6 2.90 40 | 63.0 | 2.68 
5. 62 | & 36 | 60.5) 1.55 43 | 63.7 | 6.41 
2.90 83 46 | 63.0 | 2.53 31 | 59.1) 1,70 
4.59 77 42 | 58.2| 3.08 44 | 67.0 | 6.55 | 
3.77 Millinocket 81 41 | 60.1 | 2.48 40 | 64.4) 7,25 | 
97 55 | 75.8 | 3.95 North Bridgton .......... 84 43 | 62.4) 2.88 42 | 64.0 | 6,05 
6666.00 53 | 74.2) 3.33 38 | 60.6 | 2.22 48 | 67.2 | 7.02 
Blandville................ 96 5477.2) 0.66 80 29 55.8 | 2.64 38 | 62.6 | 3,73 
wling Green ........... 97 53 76.6, 2.08 Rumford Falls ........... 85 43 | 60.6) 2.96 46 | 65.2 | 4.42 
96 | 55 | 76.1) 2.23 South Lagrange .......... 84| 60.6|....... Boo 33 | 58.7] 2.98 
100 55°; 78.6¢) 1.13 8. 24 78 46 | 59.0 | 2.79 
97 53 | 75.3 | 3.52 83 35 | 59.2) 3.05 Cassopolis 91 50 | 68.5 | 6.40 
Catlettsburg 98 74.7 | 3.02 85 31 | 61.2 | 3.37 Charlevoix ...............| 82 48 | 0.51 
Earlington 98| 54 | 76.8) 2.05 Maryland. 88| 35/ 59.6] 5.93 
Edmonton ............... 4 51 | 74.3) 2.19 Annapolis ............... 6. 67 Cheboygan 84 40 | 61.6 | 4.40 
88 | 52) 71.5) 3.75 | Bachmans Valley......... 92 48 | 68.3 |) 8.34 Clinton --| 91 44 | 67.4 | 4.36 
4. 36 Boettcherville........ 100 45 | 72.11 3.18 Coldwater ..........+-...1 92 45 | 68.21) 6.55 
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Grand Haven 
Grand Marais 


Highland Station 
Hillsdale 
Iron Mountain 
Ishpeming . ...........-- 


Ludington ............... 
Mackinac Island 
Mancelona ............... 
Marine City.............. 


Montague 
Mount Pleasant 


Muskegon 
Newber 


Onaway ........- 


Ontonagon 


Roscommon........ ee 


South Haven 


Webbervilic 
West Branch 


Minnesota. 


Angus ...... 


Bemidji 
Blooming Prairie 
Caledonia ................ 


Collegeville 
Crookston . 


snow. 
spow. 


Minimum. 
| Rain and melted 


| Total depth of 


Mean. 


~ 


BRES: 


: 


Swe 


= 


AB: 


St: 


Minnesota—Cont'd. 


6s 


~ 
> 
LA 


Fergus Falls.............. 


earlington .............. 
Pittsboro 


Swartwout 


Maximum. 


Avaust, 1903 


Temperature. 
(Fahrenheit. ) 


° 


Minneapolis! ............ 
New Richland............ | 67. 
Pleasant Mounds........ 87 
Pokegama Falls .......... 5s. 
87 47 | 67.2 
Rolling Green ... . 87 48 68.2 
St. Charles 90 39 | 65.0 
St. Peter.......... 90 42 | 66.6 
Sandy Lake Dam 38 | 60.3 
Two Harbors............. 87 39 | 
Wabasha................. 91 45 67.4 
Warroad ...... a3 
Willow River ............ SS 36 | 61.2 
89 49 | 66.6 
Worthington ............. 87 43 | 65.0 
ississippi 
100 59 | 81.4 
Agricultural College. ..... 60 | 80.6 
of 59 | 77.7 
iloxi 95 70 | 82.7 
Boggan 6 63 | 80.1 
Booneville Bey 57 | 78.8 
Brookhaven 64 | 
97 61 | 81.2 
93 62 | 79.7 
| Crystal Springs........... 95 62 | 80.9 
100 | 81.4 
ses 97 63 | 81.0 
92 6 | 79.3 
92 65 | 80.3 
97 65 | 82.4 
9s 56 | 80.8 
Hattiesburg ............. 99 81.4 
97 63 | 81.4 
kved 97 59 | 80.8 
Holly Springs ............ oF 58 | 79.0 
Indianola 96 60 | 80.6 
95 64 | 80.9 
Kosciusko 95 59 | 80.6 
61 | 79.5 
| Lake Como 100 62 | 81.7 
Leakesville 99 58 81.4 
Louisville 95 60 | 79.8 
63 | 82. 
96 62 | 80. 
95 66 82. 
96 60 | 81. 
57 | 82. 


BES: 


snow. 
snow. 


Total depth of 


| Rain and melted 


~ 


£223 


SHR 


ae: 


Mississippi—Cont'd. 


University ..............- 

Jalnutgrove ............- 
Watervalley ............. 


Waynesboro ...... ...... 


issouri. 
Appleton City............ 


Arthur 


Dean 


Glasgow.... 
Gorin ...... 
Grant City ... 


Harrisonville ............ 


Jefferson City ............ 


Kidder 


Mineralspring............ 


Monroe City ............. 
Mountaingrove .......... 
Mount Vernon ........... 


veces 


Vichy 

Warrensburg ............ 
Warrenton ............... 


(Fahrenheit. ) 


| Maximum. 


| Minimum. 


z4e 


738. 
73.3 

76.7 | 
9.95 | 
5.75 
75.2) 6.24) 
8.10 
2.825 
74.0) 7.01 | 
73.6 | 3.74) 
|77.0| 1.45 
73.8 | 3.02 
72.6 | 7.35 
| 73.0] 4.29 
| 72.7 | 11.52 
74.4¢) 4.35 
75.1) 7.19 
75.3) 3.19 
5.08 

73.6 | 2. 
73.61 3.91 


Temperature. | Precipita- 


tion. 
— 
> 
=. 
3° 
as 
sia le 
| ° Ins. | Ins. 
80.4 | 2.73 
90.5 | 4.77 
81.04) 4.85 
79.16 5.91 | 
81.5 | 5.07 | 
79.6) 4.03. 
82.1) 3.45. 
80.9 | 5.97 | 
82.0 
75.4] 6.35 | 
74.9} 6.31. 
76.9 | 4.46 | 
70.8 | 6.42 | 
75.64) 4.53 | 
73.6 | 6.37 
| 
73.6 | 11.54 | 
73.6 | 10.92 
80. 4°) 2.23 
72.8 | 7.71 | 
7.88 
73.3 | 6.50 | 
76.0 | 4.42 | 
| 75.6) 4.48 
7.98 | 
74.0) 2.99 
74.6 | 3.61 
75.0!) 6.94) 
5.42 
| 74.2) 5.64! 
| 74.81) 5.28 
73.9 | 8.10) 
6.18 
4.97 
71.2 | 7.04 
74.5 | 4.95 | 
74.7 | 5.31 | 
4.16 
3.08 
73.8 | 5.62 | 
73.7 | 6,22) 
75.9 | 3.51 | 
76.4 | 4.72 | 
75.0 | 5.06 | 
76.5 | 3.91 
| 72.6 | 5.67 | 
75.8 | 3.99) 
76.6 | 5.24) 
4.29 
75.4] 4.05 | 
74.1 | 4.78 | 
73.6 | 
174.0) 4.02 
73.8 5.17 
2.17 
173.4] 7.48 | 
171.3] 1 
74.5 | 
174.911 
75.6 
| 74.3 
73.3 
74.2 
76.0 
75.6 | 


Temperature. Precipita- P| Precipita- 
(Fahrenheit. ) tion. | tion. 
Stations. Stations. Stations. 
| 
E | | 
| a 
Michigan—Cont'd. | Ins, | | 
Eagle Harbor .......-....| 76 
East Tawas..........-..--| 85 | Farmington --.| 88 i} 100 
v1 
Grand Meadow...........| 89 Yazoo City...............| 97 
Lake Winnibigoshish ... ‘| 79 97 
Gladwin 88 4 Long Prairie.............| 87 
Harbor Beach............. 2 | 96 
Caruthersville............| 99° 
9 
Hastin SS 4 
83 8 
91 48 | 
87 33 | 96 
87 42 al 95 
83 39 | 7.16 Td 97 
| 88 36 5.41 5. 72 
45 | 2. 93 
Kalamazoo. .............| 989) 464 2.64 
Lake City ................, @ 4.33 93 
Lansing .................| 44 4.47 98 
eae 86 43 3. 81 én 
78 GAS 5. 57 | 92 
77| 43 60.4 4.09 Huntsville ...............) %6 
83 44 «61.9 
88 40 | 64.1 4.76 
79 50 | 63.2 8. 29 95 
«4. 6 | 5.10 93 
87| 62.1 2.14 Koshkonong .............| 94 
Mio -| 81 
87 |... 3. 35 Lexington ...............| 9% 
|.. 2. 80 Louisiana ................| 
86 Marblehill ...............| 102 
MM 93 
Owosso 95 
85 | 97 
| 
82 44 | 91 
42) 62.2!) 5.41 | 4 
Saginaw (W. 8 42 65.2) 6.07) 
4.71 | New Haven ..............| 100 | | 77.3 
New Palestine............ 95 | 50 75.0 
Slocum Oakfield 98 | 50 | 75.6 | 
Somerset 89) 424) 70 | Olden 95 | 50) 75.8 | 
Traverse City .... .......| & 
St. Charles ...............| 
Whitefish Point ---| 8 
| 
| : 
| 92; 57 96 
ee 97 63 Trenton & 
93 62 | 94 
85 53 | 96¢ 
84 | Shoccoe 98] 85 | 96 
| 88 | 97 
babe KS 945) 62 Wheatland ............... 
69 Willowsprings ........... 2 
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snow. 


Total depth of 


° | Maximum. 
° | Minimum, 


ZHRERR 


SSE US? 


Stations. 


Nebraska—Cont’d. 
Guide Rock ............ 


| Hartington 
| Hastings *!.. 


|| Hay Spring ............ 


Johnstown 


Marquette 


Pawnee Cit 
| Plattsmout 
| Ravennaa.. 
Redcloud .......... 


| Springview............... 


University Farm......... 


| 
Weeping Water .......... 


Cranes Ranch ...........-. 


Maximum, 


| Minimum. 


pad . 


pita- 
tion. 


Rain and melted 
snow 

Total depth of 
snow. 


| Hawthorne 


| Sanbornton .............. 


| Flemington .............. 


Stations. 


Nevada—Cont’d. 


Halleck *!,......... 


| 


Mill City*! 


Reno State University... . 


New Hampshire. 


Brookline*!,............. 
Franklin Falls ........... 


New Jersey. 
Asbury Park . 


Blairstown . 
Bridgeton .... 


Cape May C. H........... 
Charlotteburg............ 


sant 


Indian Mills..... 


Newton 


Perth Amboy ............ 
Phillipsburg ............. 
Plai nfeld 


Saunt 
South Orange ............ 


Woodbine ... 


Woodstown ... 


New Mexico. 
Alamagordo ............. 


| Maximum, 
Minimum. 
Rain and melted 
snow. 
Total depth of 
snow, 


Mean. 


> 


=" 


33" 


#32 


a 
= 


‘ 


w 


3 
393 
Temperature. Precipita- T ip 
(Fahrenheit. tion. em perature. Temperature. Precipita- 
j (Fahrenheit. ) | | (Fahrenheit. ) don. 
| 
| | | | 
a | _| | | | | 
Missouri—Cont'd. ° | | | | | | 
| Ine. | ° ° 
1. | 101) 46 
Holdrege... | Mere | 103 | 42 | 72.4 | 
ooper 69.9 Palisade 100 42 | 76.2 | | } 
| Kearney 92 | | | = 
Dillon || Kimbalf w2| 49 | 77.8 | 
| Kirkwood ...............| 95 44 107 49 | 78.8 | 
5 — 96 48 99 35 | 70.0 | | 
9x Cone 93 49 | Wabuska 98 32 | 66.7 | 
102 | 38 Lod | 99) 40) 6.7 | | 
Greatfalls .. 96 2 adgepole...... 95 41 92 45 | 68.5 | | 
Hamilton ................| %| 4 | | 93| 36 | 66.0 | 
97 5 | 2 | 82 37 | 58.1 
Madison 88 | 48/691 8.64 82 | 40 | 63.0 | 
Madrid. 40 G8. 2.08 84| 37 | 58.2] 
7.39 41 60. 6 | 
| City 93 | 46>) 71.24 6.36 | 79 38 | 
| Norfolk 47/73 | 7.10 | Nashua 86] 48 | 63.0 | 
Springbrook........... 97 38 ort 91 36 70.0 5. 06 Newton 82 61.0 | 
3 | 50/698 5.01 mm | | | 
Toston | 86 | 4.44 | 36 | 80:0 | 
|| Ove 7.27 | 93 51 } 
Wolf Creek. .............| | 36 | | 
| | Bergen Point.............| 89| 49 7.12 
| | 96 | 46 | 70.2) 1.86 | .................., 93) @ | 4.39 
35 67.2!) 1.11) 1 Sitesi an | 4 6.79 
Agate 8367.2) | | | 92] 50/722) 676 | 98] (6.64 | 
98 | 498 | Se | 50) 9. 05 
Auburn ..................| 98 | | 724 5 
Bartley...................] 98 | 45|720/ 1.58 | = 2 | 
Beatrice ............ g2| 49 | 71.8) 6.25 = 49 2 
2 28 98 | 49 | 72.4 2.17 | 91 48 | ) 
579 7. 76 Moorestown..............| 92 49 | 69.2 | 9 
Newark ..................| 90 | 50 | 67.8 | 
Bridgeport ...............| 95 | 44) 70.5 3.15 50 | 72.0 | 12.12 New Brunswick ......... 92 48 | 69.2 2 
47) 5.98 Oceanic 90| 52 | 67.8| 
| | 92) 48 68.2) 5.87 
Cody 474 | 48 | 70.8 | 11,47 | Pleasantville. . 7.78 
Crete | 70. | . 2.90 42 | CG. 
Winnebago................ 89 | 42 | 67.8 6.64 9 | 47 5. 58 
Palrbary 71-0 Battle Mountain.........| 106| 38 | 71.5| 0.00 | $0| 48 | 
Belmont..................| 91 | 41 67.9 | 0.00 9 | 49 | 7.86 
Beowawe®? 104| 47 | 73.0 | 0.00 93 | 47 697 
Fremont 48 | 70.2 | 4. 60 
Geneva, 93| 45 71.4 | 47 | 73.9 | 0.02 
moa (near)...... ..... | 70. | 0.00 
Gothenburg .............. 95 a Dre 0.14 Albuquerque ............. 99 45 | 74.2 
Grand Islanda......... DER. 97 | 82 67.6) 0.00 Alma 45/741) 
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TABLE II.— Climatological record of voluntary and other cooperating observera—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
~ 
2 = 
Stations. a. | 2. Stations. s lee Stations. a. 
a | = a 
a | = | = SESE. 
New Merico—Cont'd. Ins. | Ins. New York—Cont’d. Ins. | Ins, Dakota, Ins. | Ins. 
102°; 821°) 0.48 40 61.6) 7.89 95 41 | 64.2) 5.47 
Clouderoft 73 42 | 57.2 | 2.98 Oyster Bay.......... 46 | 67.4) 6.45 Ashley ..... 95 38 62.6) 4.95 
veces 92 47 | 69.0) 1.52 65.6 | 4.51 93 41 64.2) 4.93 
98 55 | 75.4) 0.22 61.7) 8.60 Churchs Ferry 36 | 62.9) 2.74 
Eagle Rock Ranch........ 91 48 | 67.4 | 2.58 64.6 | 8.25 Coalharbor............... 96 42 | 67.4) 4.39 
Fort Stanton ............. 93 69.0) 1.55 62.2 | 3.17 Devils Lake .............. 96 37 63.8 4.64 
97 45 | 68.3) 2.02 65.9 | 10.51 96 37 | 66.2 | 5.52 
Galisteo ......... vl 5572.0) 1.80 Richmondvill 60.9 | 5.66 Dunseith ..... se 89 42 | 62.0) 3.54 
Gallinas Springs ......... 96 55 | 75.5) 1.42 Ridgeway ...... 64.6) 6.71 98 41 | 65.5) 5.31 
156 68.5) 3.46 Elbowoods ............... 97 37 | 65.6) 4.44 
Las Vegas 45 | 68.8) 3.57 65.0) 4.88 92 37 | 62.2) 4.61 
cet 39 «66.8 |) 5.60 Saratoga Springs ......... 81 40 60.6) 7.42 38 | 63.6 | 4.27 
Mesilla Park ............. 100 55) 78.0) 1.50 5.01 97 38 | 64.6) 3.52 
Mountainair ....... 95 48) 70.4) 1.71 84 55 | 66.4) 6.28 43) 62.8) 6.75 
to 48 70.4) 2.12 9. 91 sen 36, 62.6 6.31 
55 | 80.6 |....... 45 | 64.2) 5.29 98 38 | 65.8 | 3.96 
68.9! 2.26 Southampton............. 80 53 | 66.4) 7.37 36) 59.8) 3.11 
58.4) 4.39 South Butler ............. 8&5 48 64.4) 5.48 36) 61.9) 497 
South Canisteo ........... 87 39 62.6) 7.18 40) 64.5 4.88 
BO Southeast Reservoir. 6, 88 37 | 61.9) 3.65 
64.4) 7.25 South Kortright.......... 83 34) 59.4) 5.44 35 62.9) 5.14 
7.27 South Schroon............ 77 38 | 57.9 | 5.01 36!) 59.64) 4.60 
65.8 | 5.76 82 41 | 61.6) 5.34 36 | 65.9) 4.93 
61.8 | 8.58 Straits Corners ........... 61.2*| 5.96 36 66.6 | 3.87 
64.6) 7.51 82 4562.4 3.41 40) 61.8) 4.76 
63.9 |) 5.07 82 44 68.2) 5.18 39 | 63.8 | 3.16 
63.8 |) 7.83 86 38 61.0) 7.42 48 66.6) 5.05 
62.6 | 5.58 45 | 63.7 | 11.87 37/628) 4.78 
64.2) 5.14 6.34 Napoleon......... 98 36 | 65.2) 5.71 
63.8 7.07 83 46) 63.5) 3.15 New England......... .. 93 35 | 63.2) 3.90 
55.5 | 4.72). 39 | 64.3) 6.52 92 39 | 64.0) 4.00 
63.9 | 5.85 88 45 63.0 10.34 38) 61.2) 4.09 
57.0 3.70 78 35 | 58.5) 6.29 Po 92 41 59.4) 5.40 
86 65.6) 8.42 West Berne............... 83 38 | 59.4) 6.41 93 43 64.6) 4.29 
os ce cc 6.3) 618 86 46 65.4) 4.95 shen 93 38 | 63.2) 6.14 
Blue Mountain 5. 00 38 | 60.5 | 6.97 University ............... 93 40 | 61.9) 4.02 
Bouckville 30 41 60.8) 5. Youngstown ............. 6.61 4465.5) 3.59 
& 92 35 | 61.9 | 3.92 
86) 45) 65.0) 4.35 North Carolina. 
80 40 61.0) 6.20 98 57 | 74.2) 5.11 46 | 67.7 | 7.05 
Canaan Four Corners ....| 81 40 | 59.6) 7.30) 2.90 47 | 70.3 | 2.94 
83 43 | 64.3) 8.29) 2. 43 51 | 70.6) 1.91 
Carvers Falls............. 79 42 60.4) 3.57 Edenton ....... 3. 88 
BBY 42) 61.7) 4.17 Fayetteville ose 78.6) 5.51 44) 70.2) 0.95 
Cooperstown 80 41 60.4 7.26 Goldsboro 78.4 4.40 45 69.2) 4.42 
40 | 64.0) 8.21 2. 93 46 «69. 2. 30 
Cutchogue ... 85 | 66.0 7.77 Greensboro 75.7) 5.06 4 | 71.2) 202 
Dekalb Junction 82 45 62.4) 4.15 ees 77.5 | 11.26 Camp Dennison .......... 98 | 73.4) 3.28 
cc 83 38 60.0, 5.54 Hendersonville 73.4) 5.56 Canal Dover.............. 95 44 | 69.5) 3.02 
cones 5.97 78.9 | 3.58 93 46 71.0) 6.55 
63.1) 65.2 | 3.87 Cardington......... ..... 97 42 | 69.6 | 1.82 
Fayetteville ............. 85 4 64.2) 4.48 70.0) 3.17 50 | 74.6 1.05 
Franklinville ............ 83 37 | 62.6) 5.20) || Kinston....... 79.6 | 6.93 6 51) 73.6) 0.91 
80 5.06; || Littletom................. 75.6 | 7.49 Cleveland a............... 70.0) 3.89 
Gloversville .............. 41 6.4) 6.78 bene 77.6) 5.89 Cleveland b............... 87 48 | 67.1 | 3.41 
Greenwich .......... Sie; 61.8) 6.33; || Lumberton............... 80.5) 3.55 9 52 | 72.7; 0.31 
Griffin Corners ........... 82 76.0 | 6.49 99 46 | 73.0 | 1.27 
ce sl 43 60.4) 2.51 76.4) 6.75 64.9%) 9.38 
4865.4) 6.02 78.6 | 4.62 52 | 74.3) 1.17 
cade 39 61.0) 7.63 75.9 | 5.20 Defiance. ...... 95 46 68.8) 4.25 
Honeymead Brook ...... . 82 42 | 62.6) 8.26 74.4) 451 Delaware................. 97 46 | 71.6 | 2.40 
Indian Lake.............. 81 3. 36 91 46 | 68.2) 5.20 
86 45 63.6) 7.15 66.0) 2.30 Findlay ........ 99 4871.2) 4.31 
Jamestown .. 87 40 65.8) 5.32 62 | 79.3) 9.01 47 | 71.3 | 0.97 
Jefferson ville 88 38 62.8) 5.32 60 | 69.4 | 3.71 92 49 | 69.3 | 491 
Keene Valley ............| 81 38 58.5) 3.45 99°) 79.0°) 5. 01 Garrettsville ............. 91°; 42 | 67.0%) 5.57 
42 59.8) 6.55 Reidsville ....... 97 60 76.4 | 2.60 95 46 | 70.9 | 0.88 
Littlefalis, City Res....... 78 45) |) 7.23 Rockingham ............. 98 64 79.4) 6.13 cc gs 51 | 74.4) 1.25 
82 48 65.0) 5.55 97 59 75.6) 4.50 Greenfield. ............... 93 4) 73.6) 1.55 
Lowville ...... 82 53.8) 3.34 95 62 76.4) 2.90 93 40 66.9) 4.97 
7.40 99 64 | 79.2) 3.23 Greenville ............... 93 52) 71.6| 2.33 
87 45 | 66.2) 5.27 96 60 74.8) 453 anging Rock............ 99 51) 75.4) 0.60 
M 45 64.2) 9.04 102 63 | 80.2) 3.35 95 45 | 69.2) 4.32 
Mohonk Lake ............ 48 61.0 | 10.80 98 6478.4) 450 87 65.4) 4.69 
81 42 62.0) 3.91 100 61 | 79.0) 11.16 88 48 67.2) 4.62 
Mount Etrick ............ 85 45 | 61.6 | 10.33 tone Mount 96 61 76.0) 4.80 91 42 | 67.8 | 8.66 
Southern Pines a 100 64 79.4) 3.58 50 | 74.4) 3.43 
8&3 34 58.6) 6.54 Southern Pinesd......... 99 65 | 79.1 2. 28 98 47 | 72.1) 3.05 
North Hammond......... 80 5265.3) 5.34 --| 9% 69 | 81.4) 5.72 95 44 70.4) 2.38 
4.99 Springhope 98 65 79.6) 4.18 96 48 | 71.6) 0.79 
Number Four ..... ose 37 | 57.8 | 4.18 96 61 | 75.8 | 3.04 95 71.4) 1.96 
Ogdensburg ..... oe 41/628) 4.586 100 63 | 80.3 7.48 96 48 72.3) 1.04 
Old Chatham...... 7. 82 Washington .............. 58 79.4) 9.07 96 4871.8) O54 
40 | 7.70 Weldon a........ 101 62 78.8) 6.14 Mansfield ...... 3.13 
Oswegatchie.............. 40 | 59.8) 3.51 6. 43 Marietta ......... 93 52 | 73.6 | 2.25 
42'65.0! 479 9s 60 80.0! 6.36 98 46) 71.3) 2.29 
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TABLE II.— Climatological record of voluntary aa 
of and other cooperating observers — 
Temperature. Prec Continued. 
eit.) tion. emperature. Precipita- 
tion. Temperature. Precipita- 
z (Fahrenheit. ) tion. 
3 
95 43 | 69.3) 4.66 egon—Cont’d, ° ° 
Millpo ajena| az 73.6 | 2.12 Lockhavenb ..........--- 47) 2) 637 
Mont 92 48 sl ¢ ‘ Lock No. 4 6. 38 
67.4 5. 39 | 59.8 0.20 2.00 
New Alexandria... Zine! 102 | 39 | 68.5 | 0.09 375 
New Berlin ca 87 | 46 61.3) 2.31 3/684) 6.02 
North Lewisburg......... a3) Falls City ....... 5.53 
North Royalton ..... 89) Forestgrove .........-.... 92 | 61.3 | 0.56 Ottsville .......... 4.32 
Ohio State University .. .4| 5.07 Government Camp ....... sal Pocono Lake ............. -2| 5.40 
Orangeville ‘ -5 | 0.56 Grants Pass .............. | 36) 533) 256 Point Pleasant........... 6. 53 
Ottawa 6. 34 Grass Valley ............ 67.5 | 0.90 Pottsville 5.07 
Pataskala 3. 88 Hood (near) ....... 94| 45 | 66.0 0.0 Quakertown.............. 5.16 
Philo 0. 87 Huntington 68.5) 4.61 
Pomeroy 0.33 44 68. 8 0.47 66. 5.41 
Portsmouth b os 2. 26 rande 65.6 0. 46 St. | 5 8, 05 
142 99 31 | 64.8 | 0.32 Seisholtevili 
Rittman 2.52 McKenzie Bridge ........ 38 | 0.70 Shawmont................ 491 
Rockyridge 4.34 McMinnville¢............ > 36 | 62.6) 1.64 Smethport ...............| 86 | 87|635 3. 84 
Shenandoah 8. 42 Monroe . 91) 41) 6.8) 0.20 Smiths Corners........... 5| 6.14 
Sidney 2. 48 Mount Angei.. 64. 6 1. 24 Somerset 5.16 
2 43 88 48 | 65.1 | 0.88 3.93 
8.70 96 | 35 64.2 | 0.96 4. 59 
Riverside 83 | 61.6 0.43 88 | 45 | 66.4) 6.85 
Walnu 45 68.4 7.14 Stafford... | 69.0 1. 80 ow 42 | 64.4 4, 68 
Wauseon ..... | 71.0) 0.97 45 | 61.2 1,24 Wellsboro 87 42 | 65.6 | 4.46 
Waverly 4 69.1) 4.84 49 | 74.6 | 0.42 86 40 | 64.0 | 3.37 
Wellington rod 74.6 1. 35 36 | 68.0 0. 59 93 52 70.0 6.16 
Willoughby | 67.6) 3.92 82 | 61.5 | 1.75 3.95 
Wooster 92 43 | 68.8 | 6.58 42 | 66.2! 2.16 ae 
1.10 9 | 37 | 64.9) 0.38 69.6 | 6.96 
Arapaho .......... Aleppo.... Bri 
Blackburn ............. 41 | 64.2) 5.79 67.3) 4.15 
Chandler 76. 6 5. 80 7.61 Providence ec 67.4 3. 92 
=| 46 | 68.8) 5.50 South Caroli 6) 426 
104 1.37 4.99 99 69 | 82.4 4.83 
102 | 60 | 90.6) 3.15 8 40 65.0) 4.15 97 | 70/ 657 
| | 3.96 9 65.8) 6.61 102) 65 81.2) 4.52 
779) 48 70.2| 4.94 Calhoun Falis............ 101| 81.4) 7.48 
100 40 79, 1, 24 | Davis 3. 22 7.77 
102 77.8) 0.85 | 4. 82 Clemson College.......... 67 | 82.3 | 3.05 
106 1.60 Hast 88 36 | 62.2 Conway OBC... 102), 63>) 90.51, 4.41 
3 t ele 81.5 8. 42 
104) 79. Ellwood Junction ........ @ | 6.4) Edisto 79. 3.15 
q 13 Gaff 80.8 | 5.92 
98| 60/79.2| 248 Heath Springs............, 102 
| Girardville 4| 7.08 Kingstree a 62 | 81.1 | 12.15 
81.4 | 1.22 Grampian 4.94 | 4.74 
58 | 0.4) 0.80 Greensboro 4. 04 99 | 67) 80.6) 6.55 
Arlington ... = 144 91 | 44 | 67.1) 6.17 96 | 70 | 80.8) 8.63 
land. 93 > 7 0. 25 Huntingdon a... 4. 65 Saluda 12. 88 
76| 350 | 2) 0.26 Huntingdonb............ 94 5.34 64 | 81.0 5.93 
Aurora (near) eee 85 “ 61.3 0. 96 Indiana... os 45 | 67.1 6. 48 a... 100 62 | 79.5 3.95 
90 44) 68.0) 5.15 102 | 60 | 80.8 5.91 
Bullrun 105¢ 51/787) 0.11 92 50 | 68.6 | 5.08 96 66 | 80.0 | 7.52 
2. 04 Lebanon .. 92) 41 | 64.6) 5.31 Sumter 95 | 68 | 79.8| 7.59 
Coquille........... asenes 49 | 66.7 0.47  eappatebnead 93 47 | 68.6 7.28 Tem ranc 102 65 | 81.8 6. 64 
47/674! 5.21 100 68 | 81.2) 5.44 
96 64 | 78.8 | 10.99 
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‘Temperature. 
(Fahrenheit. ) 
Stations. 
| | 
South Carolina—Cout'd. | 
96 62 | 78.0 
Walterboro. 68 81.0 
Winnsboro .............. 64 81.1 
Winthrop College ........ | 97] 79.6) 
Yorkville . 66 | 81.3 
th Dakota, 
0.00 42 68.6 
Alexandria 42 (68.6 
Armour... 43 | 70.0 
Asheroft .. 38 | 67.8 
38!) 68,2!) 
Brookings .... 40 | 65.2 
40 | 67.3 
43 
Chamberlain ....... one 48 | 72.0 
42 65.6 | 
38 | 67.9 
Elkpolint 47 | 71.9 
68.4 
Faulkton. | 40 | 66.0 
89 41 | 65.2 
Forestburg......... 100 39 | 68.9 
Fort Meade ..............| 100 4 68.9 | 
107 | 43 | 71.4 | 
Gettysburg. 101 45 | 67.6) 
Grand River School ...... 101 41 | 67.5) 
Green we 93 
Hoteh City 40 | 71.2 | 
Howard 42 | 67.8 
Howell 39 | 67.3 | 
Ipswich 40) 66.7 
imball 4 68.4 
40 67.0 
can 40 | 69.7 
Marion 45 | 67.9 | 
Mellette 39° (67.0 | 
Millbank 48 «66.8 
Mitchell | 42) 69.3) 
Oelrichs | $9 | 70.1 | 
Plankinton | 44) 69.0 
Ramsey | 40° 65. Ge 
Redfield | 39 | 66.7 
St. Lawrence ............. | 40 | 
Sioux Falls . | 


Sisseton Agency. 
Spearfish . 


Vermilion... 
Watertown............... 
Tennessee. 
Andersonville ........... 92; 5&3} 73.5 
Ashwood™ ....... 702 ).. 
Brownsville .............. 9% | 55 78.0 
93 | 52 | 74.6 
Carthage 9% | 5&3 | 78.0 
9 | 783.8 
% 55 77.0 
62 | 75.2 
94 8&6 77.6 
9 | 58 | 79.6 
Greeneville .............. wo 57 | 73.4 
93 | 87 | 75.7 | 
45 | 75.6 | 
7 52 | 77.6 
93 | | 76.8 | 
Jackson 
Johnsonville............. 99 51 | 78.8 
91 58 74.4 
Lebanon 99 58 79.0 
Lewisburg 97 53 | 78.6 
Liberty 77.7) 
Lynnville | 53 77.2 | 
cKenzie 97 59 | 79.6) 


Precipita- 
tion. 


Total depth of 
snow. 


~ 


3.4 


oa 


HRRSE 


Ber 
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(Fahrenheit. ) 
| | 
Stations. 
ai 
| s 
| | | 
a 
Tennessee—Cont'd. 
| MeMinnville............. 93 52 | 76.0 
60 | 77.5 | 
96 St) 78.0) 
ae 92 53 | 73.2 
99 5O | 78.4 | 
92 58 | 75.2 | 
94 49 | 73.8 | 
97 53 «79.4 | 
89 54 | 74.4 | 
85 53 «69.2 | 
Springdale ........ 96 56 | 76.0 | 
Springville............... 98 52 | 78.8 | 
ry 96 58 | 77.3 
95 | | 77.0 | 
965) 55*) 78. 3)) 
Waynesboro ............. 98| 55 | 78.5 | 
oF 56 | 77.8 
Texas. | 
96 72 | 83.5 
Austin 6. .. 98 68 | 82.6 
98 67 | 81.2 
100 | 60 | 
99 | 68 | 82.6 
Beeville 70 83.4 
Bigspring 65 83.9) 
Blanco ..... 63 79.2 
Boerne *! 67 | 78.8 
Bonham 63 82.0 
eet 65 83.8 
Brazoria 71* 81.1* 
Brenham 69 81.9 
Brighton 71 | 82.5 
Brownwood 61 85.0 
64 81.2 
Camp Eagle Pass 70 | 90.3 
Childress 63 83.6 
Clarksville 615 80. 3» 
College Station ........... | 110 65 | 83.2 | 
| 1066 59 | 83.6) 
| 70) 81.6 
102 58 81.6 
Corsicana 62  &3.8 
73 (89.0 
69 82.4 
63 82.6 
Danevang 66 
67 80.2 
ces 65 82.0 
| 97 73 84.0 
% 63 79.0 
| 94) 54| 738 
Fort McIntosh ...........! 100 68 84.6 
Fort Ringgold... ......... 100 70 | 84.4 
Fredericksburg .......... 96" 624 79, 84 
Gainesville............... | 100° 60) 81.4) 
102 55 | 82.6 | 
| 108 66 | 83.8 
| 108 64 | 84.2 | 
Hale Center............. | 6) | 77.6 | 
| Hallettsville .............| 95 70 | 82.2 | 
Haskell 109 63 85.8 
Hearne 99 64 86.8 
Henriett 106 62 83.8) 
Hillsboro 100 64 82.2 
Hondo 93 70 80.4 
Houston 25 70 | 82.0 
97 69 $81.9 
| 104 62 | 82.2 
| 100 69 84.3 
| 101 58 | 78.4 
| 56 | 77.2 
102 60 81.2) 
102 66 82.9 
98 65 | 83.6 
McKinney .. 108°) 58 | 80.6 | 
| 99) 82.0) 
Mount Blanco............ | 87 | 78.8 | 
% | 67 80.3 | 
New Braunfels*.......... | 9! 7180.8! 
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| Temperature. ‘i 


snow. 
snow, 


| Rain and melted 


Total depth of 


LE 


PRP ESN SK KK SSSK PKK PSK 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
~ 
| 
ie 
° ° | Ins, Ins. 
2.17 
98 | 8.4) 0.55 
92) 68 826 17.69 
104) 81.5) (1.45 
% | 68 80.9 266 
0. 60 
1. 65 
0.71 
1.24 
0.30 
5.19 
4.78 
0.90 
0.91 
3.71 
2.35 
6.71 
0. 40 
0. 33 
0. 83 
3. 89 
5. 34 
| 283 
4577.3 0.04 
92 40 | 69.1) 1.75 
103 | 55) 82.0 0.00 
9” 36 | 72.4 T. 
100°} 40°) 69.8° 0.15 
105 | 4375.2 O11 
88 | 28 622) 0.30 
98 | 33/712) 0.08 
41 | 71.2| 0.20 
10442, «77.60.38 
97 | 39 69.0 0.20 
9 | 82) 74.6) 1.12) 
98| 0.55 | 
101) 39748) 0.12 
9 | 40 73.8 0.26 
108'| 50! 78.9! 1.01 
42 685 06.33 
32 65.6 0.20 
29 66.4 0.13 
62 | 84.8 3 
0.46 
30 67.0 0.20 
52| 737) 1.34 
| 75.8 0.00 
41/688 0.31 
42/714 0.15 
33 68.0 0.40) 
44/725) 0.12} 
4572.2 2.70) 
| 38 69.3) O11 
36 67.0 1.19 | 
0.10 | 
02, 4477.3 «(0.08 
9 | 74.7. 0.30 
32 66.7 O10) 
9 | 43 742) O11 
%| 40/726) T. 
9 48 740, 0.35 
97| 3 68.9) 
90 | 36) 65.4! 1.74) 
95 | 29 64.6) 0.58. 
9 | 51 | 79.9 | 0.00 | 
97| 39) 71.2) 0.42) 
| 86) 65.3) 0.45 
| 68.3 0.30) 
(79.5 0.50) 
| 47/725| T 
| 32 | 71.2) 0.17 
35 | 66.8 0.02 
4/733) T. 
45 76.0) 0.10 
4777.1. 
45 67.6 0.20 
38 | 70.6) 0.13 : 
36 | 69.2 0.33 
27 62.2, 0.00 
50 64.2) 4.02 
38 | 59.5) 3.64 
43 | 58.7) 3.28 
43/588 4.04 
37 | 58.9) 3.79 
78| 39/582) 3.22 
35 | 475 
7% 60.0 6.19 
83 35 59.8 3.09 
79| 38\587/| 3.61 
38 60.4) 2.90 
76) 40) 60.8) 5.98 
35 | 60.6) 403 
9 | 59 | 742) 7.54 
93 | 56 | 72.9) 5.70 
98) 561 76.8! 4.06 


Precipita- 
| | tion. 
| 
= | 
Stations. 
| | 
2 | 
In. | Tezras—Cont'd. 
6.09 Panter 
7.17 3. 42 Pea 
1. 58 || Port Lavaca.............. 
10, 58 4. 32 | Rockisland .............. 
5. 82 6.90 
2. 57 
6.59 2. 75 
2. 88 3. 66 
5.15 
4. 25 3. 58 
6.07 | 1. 03 
1. 55 | 3.77 | oS 
2. 06 1. 33 
5.74 6. 05 Waxahachie.............. 
5. 48 2. 60 | 
2. 23 
| Wichita Falls ...... ..... 
| Utah. 
. 
Farmington ............. 
th 
Fort Duchesne ........... 
Government Creek ....... 
|| Green River ............. 
|, Grover 
| 
|| Millville ................ 
| Mount Nebo ............. 
| Mount Pleasant.......... 
cede 
| 
6 
3. 79 | Promontory *!........... 
5. 30 | 
| 
4. 05 | 
3. 56 | 
3. 55 | 
>. 
0. 48 | st 
1.48 
4. 35 | Wellimgtem 
7.10 | Vermont. | 
onal 
Enos urg Falls...........) 
Hartland.............. 
Jacksonville .............| 
Manchester ..............| 
| Morrisville............... 
|| St. Johnsbury............ 
| 
| irginia, | 
| 
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7 TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Tem i — 
em perature, Precipita- Temperature. Preci 
| (Fahrenheit. ) tion. | (Fahrenheit. ) tion. | ( Fahren heit. ) = 
|e la | |: 
Stations. 2 
2 | 38 | 32 | | d |g 
Virginia—Cont’d, o ° | | 
Bigstone Gap 94) 56 | 73.9 mao | | ™ Wisconsin—Cont’ d. o | o | © | | Ins. 
91 | 70.4) 3.68 Dales | 90| 62.8] 4.42 | 
97 | 60 | 77.3 4. 28 | 62. 0 5 {| 83 41 | 63.4 6. 08 
Boykins. 101 79.0) 3.03 461658 covers. 82 7 | 65.5 | 9.75 | 
Buckingham ...........-. 54/740) 6.47 | ol miles! aw Port Washington......... 47 | 64.8) 6,37 
Burkes Garden........... | Prairie du Chiena....... | 90 | 48 | 68.9| 822) 
| 52 | 74.8! 6.02 46 | Prairie 8. 22 | 
Charlottesville ........... 97 55/730! 3.82 Prentice. 82 32 | 59.6 | 4.47 | 
Clarksville 4. 36 9 | 11 Racine ........... 87 BL | 68.4 | 4.765 
Columbia 712") 6.90 19 | Sheboygan ...........-.-. 87| 47 | 66.0) 5.82. 

‘ S| Simei ca (77.6) 1.40 Stevens Point 83) 41 | 62.8 | 6.46 | 
Elk Knob ........... 88| 89 | 73.2] Valley Junction..........| 85 | 38 6.28 
97 59/7541 5.78 | Viroqua 86 4 | 64.3) 9.62 
3) Bi Burlington) .............| .96| 70.8| 3.92 82 | 50 | 65.0 | 739 

99 61/770. 630 | 85 38 | 62.4 | 6.02 
9 49 712) 7.06. 92} 62 71.8| 1.90 

9 53 72.2) 4.92) Walrmont ................ 174 Wyoming. 

| | | prings.... 105) 48 | 71.6 Bedford 88 | 29 59.8) 0.81 
Petersburg ..........----- 99 62.755) 4.85 92 26 | 60.4) 0.25 
Quantico ............--.-- 99 54) 732)....... Huntington | 9g 52 75.0 2 6: 91 40 | 65.5 2.50 

92 50 | 71.2) 3. 32 | = Evanston..... 90 28 | 61.7 | 0.05 
Rockymount 58) | Lillydate.... 93| 49 72.0| 2.34 Fort Wasbakic. 

44 -34) || Fort Washakie........... } 

we Perry | 240) | Fourbear 8 | 30 | 60.0) 0.25 

Stanardsvilic.............. 90| 50|69.7| 291) Mestinsbure | gol ailens| aes 105 | 71.0 ]....... 
724) 5.58 Morgantown 92| 48 71.4| 1.34 ce 
Stephens City 101 47 | 70.8! 3.43 44 | 69.2 5.02 M4 38 | 64.4 | 0.88 

95 60 | 74.8) 4.52 Moundsville 4 48 72.6 188 86 33 | 62.6 | 0.52 
740) 9.39 New Martinsville»... 7| 49 75.0) 1.26 ow 
Williamsburg...... .... 96 62 | 75.1| 4.87 | Nuttallburg 94 50 72.6 | 95 35 66.6 0.57 

oodstock ......-.-.- 101) 49) 728) | too | 44721) 

| 1.08 Point Pleasant ........... 98| 75.9! 0. 98} 40 | 68.5 | 1.91 
219 | = 1.91 | Rawlins 99 32 66.6 1.01 
Bremerton ............... 84. 60.8| 0.65 alma 3. Redbank ......-. +--+ 94 | 69.0 0.30 

82 42) 62.2) 0.76 | Rewlesburs .............. 70. | South Pass 102} 20/ 60.2) T. 
91| 41/ 63.6) 1.57 97 | 46 | a6 || Tensleep 94) 39/693) T. 
9 40 628) 0.91 || Southside... | 1.02 | 
Clearbrook ..........--. 88 «60.52.78 | Simei Porto Rico 
Clearwater ............... 81 45 | 60.4) 2.04 Uneeda 3. 54 | Adjuntas 91| 56 | 75.3 | 10.25 
101-37 | 64.2 1.09 | mimal ca |] Arecibo 91) 72) 79.0) 487 | 
97 64.9| 1.39 | | | 4.05 | Barros 87 1 | 75.2) 8.15 | 
Coupeville ............... asl | 2. 84 | Cayey....... 96 58 | 76.1 13.02 | 
nt 98 391653 1.03 | Wheeline’ secs | 1.95 89 53 | 72.6 | 19.16 | 
95 43/652) 153 Willlamton 56 | 78.2) 1.54 | 97 65 | 79.4 4.20 | 

=| BOD 52 | 75.0) 2.08 93 | 69/828) 9.44 | 
ca consin. || 98 60 | 76.6 | 6.44 
Grandmound ............ 87 39 620. 1.71 63.0 7.09 || Hacienda Perla .......... 95 72 | 82.2 | 11.21 

ca Cltypoint | 644) 6.09 Las Marias............... 93 67| 79.4) 9.02 
Mount Pleasant.......... 87 47/632) | 36 61.3) 5.01 Mayaguez........ 97| 58| 79.6) 7.89 
| 82 41 63.9) 9.01 95 66 | 79.5 19.40 
68.2) 0.62 | Hau Claire 85 | 45 | 63.6 | 5.09 7.50 
73.81 1.00 | 60.6 | 5.14 100 66 | 82.6] 7.17 
0.0 | 1.20 Grand 94| 8:37 
| 63.2) 1.18 Grand River Locks....... 10.79 
68.0 | 0.21 Grantsburg .............- 8661.9) 5.79 
69.6 | 1.32 Hancock ge *3| 787 4) 9.15 
lene! ase 63.3 | 7.87 92 68 | 80.4 8.05 
666.00 0000 0s 64.8 10.16 98 60 | 77.8 0.12 
64.0 1.04 Lancaster 60.2 | 6.30 68 | 80.0 | 11.14 
62.1 0.02 90 68 | 79.2 17.00 
1.7)| 0.30 Meadow Valley .......... 43 | 63.7 | 7.40 70| 48 
59.2) 1.36 
9 | 36 641) 7.30 Isthmus of Panama. 
| $1-0| 1.20 Menashe «5.00 97| 75 | 81.6 | 15.75 
76.2) 0.30 85! 421636) 4861 i La | 85) 72 77.8 | 1468 
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TABLE II.— Climatological record of voluntary and other cooperating observers Continued. 

Temperature. Precipita- Temperature. Precipita- | 

(Fahrenheit. ) tion. (Fahrenheit.) | tion. | ' 
a } EXPLANATION OF SIGNS, 
= (= *Extremes of temperature from observed readings of d 

= Fi at | oe d ida lek | A numeral following the name ofa station indicates the 
Be 3 22 S28 | hours of observation from which the mean temperature was 

3 ig 3 3 = 2 Mean of 8 a. m. + 8 p. m. + 2. 1 
| | & §Mean of 7 a. m. +7 p. m. + 2. 
= ; 4Mean of 6 a. m. + 6 p. m. + 2. } 
West Indies. | © | | Louisiana. | © | © | fas. | of 7 m. + 3p. m. + 2. 
Columbia, Isle of Pines... 93 6880. 8) 13. 90 | The absence of pumeral indicates that the mean tem- 
j | | "Maine. | perature has been obtained from daily readings of the maxi- I 
ss| 44! 6.0 412 mum and minimum thermometers. 
Late reports for July, 1903. Mississippi. : ; An italic letter following the name ofa station, as “ Liv- ] 

— || Thormtom | 6682.6 1.44 ingston a,” “‘ Livingston indicates that two or more ob- 
| Montana. . ae servers, as the case may be, are reporting from the same J 
3658.6) 245) station. A small roman letter following the name of a 
61 | 50.2 3.66 Springbrook............-. 102 2 291 station, or in figure columns, indicates the number of days ] 
87 29 «58.4 0. 99 Nebraska. missing from the record; for instance ‘‘®’’ denotes 14 days ] 
si ce Franklin .......... .... | missing. 
33 57.4 1. 76 New Hampshire. | No note is made of breaks in the continuity of tempera- . . 
70 37 51.2 | 4.29 ie 87 41 64.8 4.26 ture records when the same do not exceed two days. All . 
444 (57.08 2 26 How known breaks, of whatever duration, in the precipitation 
Killian 78 42 586 0.66 | record receive appropriate notice. 

Wood Island *............ 76 4355.8) 4.38 Highlands = 30° | July, 1903, lowa, Ida Grove, make precipitation 4.31 in- ] 
Arizona. Patterson 4869.9 4.35 stead of 6.41; New York, Skaneateles, make precipitation ] 
aimee % | 535) 782) 279 4.50 instead of 4.55. 

ampie Camp........... MB) 46 | 79.5 ....... Pennsylvania. | Nore. —The following changes have been made in names 
% 4.26 of stations; West Virginia, Addison changed to Webster 
Newcastle 104 73.3 0.00 South, Gavelina. | Springs; Dayton to Lost Creek; Oregon, Bend changed to 
Pilot ++... 0. 00 | Temperance ....... ..... 97| 63! 90.9) 5.18 Deschutes; Texas, Jackson moved to Dialville, 9 miles dis- 
Ventura... .. ess 77 | St 63.8) 0.00 Texas. tant. 


Avavsr, 1903. 


TABLE IIT.—Resultant winds from observations at 8 a.m. and 8 p. m., daily, during the month of August, 1908. 
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Northfield, Vt ........ 
Boston, Mass.............. 
Nantucket, Mass.......... 
Block Island, R. I 
New Haven, Conn 
Mi 


May 
timore, 


ere 
South Atlantic States. 


Kittyhawk, N. 


Florida Peninsula. 
Eas 


Montgomery, Ala ... 
Meridian, Miss.+ ... 
Vicksburg, Miss ... 
Western Gulf States. 
Little Rock, Ark. 
Galveston, Tex ......... 
Ohio Valley and Tennessee. 
Chattanooga, Tenn ................... 
Knoxville, Tenn 
Louisville, ky 
Evansville, Ind. 
Indianapolis, In 
Cincinnati, Ohio........ 
Columbus, Ohio ........... 


Green Berl 


Duluth, 


Component direction from— 


Component direction from— Resultant. 
rection Dura- 
N. | & Ww. from— tion. 
Hours. Hours. Hours. Hours. | ed | Hours. North Dakota—Continued. 
17 2 2 | 2 s. 76 w. 
19) 23 12 | 20, s. 63 w. 9 | Williston, N. Dak . 
14 n. 39 e. 6 pper Mississi, 
19 36 9 | 9| 17 | Minneapolis, Minn. 
20) 5 16 | 23 on. 54 w. | 9 | St. Paul, Minn..... 
15 | 26 17 | 17| s. 11 | La Crosse, Wis. + .... 
18 | 19 17 | 22; s. 79 
6 | 12 | 8 | 10/ s. 18 w.| 6 || Des Moines, Towa .............ccece0 
8 | 7 15 | 7| 83 e. || Bi... 
21 | 20 20 | 16) n. 76 e. 4 Hannibal, Mo. + 
15 18 30 12) s. 81 
20 | 23 21 15) 8. 63 ee.) 7 Missouri Valley 
17 | 20 22 17| s. 539 e. © 
21 24 | 10 s. 82 e. 14 || Kamens City, Mo........ 
17 | 19 29 | s. 84 19 Springfieid, 
22 | 16 26 15 sn. 61 12 
23 20 26 11 | n. 79 e. 
21 12 27 | n. 38 e. 
17 24 29 | ela 2 & 21. Sioux City, lowa + 
25 | 18 17 15 n. 16 e, 
12 | 5 16 | 35 s. 81 w. 
23 | 18 16 | 21) n. 45 w.) 7 Northern Slope 
17 | 25 21 19' s. Me. 
12 21 17 25| s. 42 w. 12 || Miles City, Ment..................... 
7 13 12 9e. Le. 
21 16| s. 79 5 | Kalispell, Mont............ 
14 22 13 | 28 s. 62 w. 17 || Rapid City, &. Dak... 
15 29 13) 20| s. 27 w. 
5) 23 se 19 || Lander, Wye 
16 s. 6w. 2 North Platte, Nebr.................. 
12 | a 9 29 s. 59 w. 23 iddle Slope. 
2 | Is s. Me 2? Wichita, 
| Southern Slope. 
17 4 7 21 w. 14 Southern Plateau. 
24 14 8 | 27 | n. 62 w. 
18 30 | 60 w. 16 Santa Fe, N. Mex 
14 23 14 21 | 8s. 38 w. 
Independence, Cal ................... 
12 31 24 | 9/| s. 38 e. 24 Middle Plateau. 
13 16 37 | || Carsom City, 
19 27 il 18 | s. 41 w. 11 || Winnemucca, Nev 
6 2 22 9] s. 2 e., 38 || Salt Lake City, Utah................. 
6 39 19 7/ 99 36 ©6Grand Junction, Colo................ 
42 12 15) s. 5w. 34 Northern Plateau. 
5 33 | 2 1 s. 56 
16 5 12 33] on. 87 Ww. || Poontelle, 
17 26 20 | 8. 45 w. 13 Walla Walla, Wash .................. 
19 22 18 24) s. 75 w. 11 North Pacific Coast Region 
8 12 10 WwW) 
21 26 9 | 17 | 58 w. 9 Port Crescent, Wash.* .............. 
10 12 9 | 4/ s. 68 e, 
21 19 82 7 Tacoma, Wash.. 
21 19 14° 22) n. 76 w. 8 Tatoosh Island, Wash................ 
25 17 10 21) n. 54 w, 
1 21 15 21| s. 72 w. 6 Middle Pacific Coast Region 
16 16 23 19) e 
20 20 27 | 38 w. 11 || Gam Pramoiace, Onl .... 
11 | 24 15 19| n. 17 w. 14 Point Reyes Light, Cal.*............ 
21 | 18 15 19 | n. 53 w. 5 Southeast Farallon, Cal.............. 
21; 2 21 16| n. 79 e. i South Pacifie Coast Region. 
8 9 12] s. 45 w. 
19 | 4 18 n. 39 w. 6 Los Angeles, Cal 
21 | 10 n. 15 w. 
| San Luis Obispo, ae 
22 13 24 20 n, 24 e, 10 
27 14 17| 16| n. 4e. 13 Weet Indies, 
20 16 18 | 20; n. 27 w. 4 | Basseterre, St. Kitts, W.I............ 
6 11 n. 56 4 Bridgetown, Barbados 
23 ll 18 | 25) n. 30 w. 14 Cienfuegos, Cuba 
21 16 21 19| on. 22 e 5 | Colon, Colombia, 8. A. ¢ 
16 11 21 | 26) 45 7| Grand 
17 19 25 | 17| 8. 76 e. 8 || Hamilton, Bermuda................. 
22 16 23 | 16 | n. 49 e. 9 | Port of Spain, Trinidad ............ 
7 | 27 | n. 2 e 29 || Puerto Principe, Cuba............... 
| Roseau, Dominica, W.I.7............ | 
21 | 16 27 12] n. 72 e 16 | San Juan, Porto Rico ................ 


* From observations at 8 p. m. only. 


E. | w. 
Hours. | Hours. 
26 10 
25 14 
11 8 
21 17 
11 4 
16 20 
15 24 
17 17 
13 21 
ll 19 
13 21 
4 16 
17 16 
5 11 
20 12 
21 6 
11 2 
17 
17 
23 13 
13 3 
33 6 
27 8 
14 7 
25 23 
29 22 
9 27 
12 39 
19 23 
12 29 
30 
29 10 
14 16 
18 23 
20 6 
28 4 
30 1 
24 3 
27 5 
16 10 
32 14 
27 12 

5 
27 24 
13 26 
13 28 
4 49 
12 35 
5 42 
28 12 
27 20 
9 18 
10 36 
25 2 
27 23 
16 19 
13 16 
5 28 
2 28 
14 27 
2 28 
10 27 
5 30 
19 13 
3 33 
0 46 
24 7 
, 20 2 
0 56 
0 21 
0 45 
0 47 
7 40 
0 
0 35 
| 0 
2 
1 
5 3 
29 1 
5 29 
30 0 
24 0 
45 4 
15 5 
51 3 


899 
Resultant. 

Direction | Dura- 

from— tion. 
° | Hours. 
n. 76 e. | 16 
n. 48 e. | 15 
n. 37 e. | 5 
n. 44 7 
s. 74 e. | 7 
s. 27 w. | 9 
8s. 61 10 
8. | 4 
8s. 83 w. | 8 
s. 76 w. | 8 
s. 69 w. 8 
s. 67 w. | 13 
14 4 
s. 50 w. 8 
8. 53 e, 10 
8. 65 | 17 
s. 61 e. | 10 
8. 45 e. | 13 
s. 42 e. | 14 
e. | 10 
8s. 84 | 10 
s. 86 27 
19 
n. 74 @. 7 
n. 34 e. | 4 
n. 32 e. | 13 
8s. 87 w. 18 
w. 27 
n. 45 w. 6 
s. 74 w. 18 
8s. 68 w. 24 
s. 45 e. 27 
s. 6 19 
n, 29 w. 10 
s. 41 e. 21 
s. 44 e. 35 
s. 66 e@, 32 
s. 37 e. 35 
8s. 42 e. 32 
s 9 38 
n. 84 e. | 18 
8. 72 16 
w. 28 
n. 37 e. 5 
8. 31 w. | 25 
8. 62 w. | 17 
s. 79 w. 46 
w. 23 
s. 66 w. 41 
s. 76 @, 16 
n. 67 e. 8 
s. 37 w. 15 
n. 67 w. 28 
s. 85 e. 23 
8. 20 | 12 
s. 18 w. | 10 
s. 5 w. 35 
n. 40 w. 36 
8s. 79 w. 26 
8. 65 w. | 4 
n. 57 w. | 31 
s. 29 35 
n. 64 w. 28 
n 9 e. | 38 
n. 70 w. 33 
n, 64 w. 51 
s. 52 e. 22 
s. 24 e, 44 
s. 74 w. 58 
n. 48 w. 28 
n, 52 w. 
n. 53 w. a9 
s. 62 w. 37 
n. 77 w. 41 
s. 64 w. 39 
n. 81 55 
n, 89 e. 48 
n. 86 e. 49 
23 
8s. e. 28 
s. 65 w. 26 
30 
s. 56 e. 29 
n. 76 e, 42 
n. 48 e. 14 
a  @ 49 


t From observations at 8 a, m, only. 


3 
| 
Stations. 
N. | | 
New England. | Hours. 
Me... 22 | 
9 | 
22 16 | 
| 12 
- 5) 
15 20 
‘ 20 24 
» | 20 21 
7 Binghamton, N. Y.f .................. | 19 22 | 
Atlantic City, N. J ..............000-s 20 26 | 
| | Bl i 
| 10 15 
1 28 
Lynchburg, 19 19 
) Norfolk, Va 11 12 
17 19 
21 21 
9 7 
15 12 
| 20 21 
9 9 
18 15 | 
16 21 | 
15 | 24 | 
12 31 
23 14 
12 28 
9 34 
15 28 
10 38 
15 13 
16 21 
19 19 | 
7 | 
7 28 
15 23 
5 14 
17 17 
6 23 
: 20 24 
16 13 
20 32 
22 11 
2 4 
4 15 
15 | 24 
4 39 
37 10 
0 5 
4 20 | 
29 | 12 | 
4! 35 
30 18 | 
40 3 
25 | | 
Lower Lake Region. 28 6 
7 | 47 | 
39 5 
Gleveland, Ohio 
Toledo, 4 21 
lake Region. 5 22 
Escanaba, 
Grand Rapids, Mich. ............... 
Houghton, Mich.¢ 12 
Marquette, Mich .....................- 10 7 
Port Huron, Mich .................... 2 25 
Sault Ste. Marie, ee 1 4 
14 25 
1 1 
1 17 
North Dakota. 14 5 | 


| dei dei dei dei dei dei dei dei dei dei dei dei dei dei dei dei dei 


: = 
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2 


23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 


1 


163 235 (427 (307 


5 

5 

i 

8 

5 

7 


306 130 
2| 96 


17 | 18 


: : |3 : 

| 
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TABLE IV.— Thunderstorms and auroras, August, 1903. 
10 11 15 16 


ccc 


Mississippi ......... 
Montana ........... 


Towa 

Kentucky .......... 
Louisiana .......... 
cose 
Maryland........... 
Massachusetts ...... 
Michigan........... 
Minnesota.......... 


400 

States. 
Alabama 
Arizona 
Arkansas 
California 
Colorado .... 
Connecticut ........ 
Delaware 
Dist. of Columbia 
Florida... 
Georgia 
Idaho 
Illinois 
Indiana 
Indian Territory 


Wyoming .......... 


West Virginia...... 
Wisconsin.......... 


Washington ........ 


Texas 
Vermont 
Virginia............ 


South Carolina ..... 


Rhode Island ...... 


Pennsylvania ...... 


North Dakota...... 


North Carolina .... 


Nebraska........... 
Nevada. ............ 
New Hampshire.... 
New Jersey......... 
New Mexico........ 
New York...... 
Oklahoma .. 
Oregon ..... 


| 
31 | 
| 
2 3 9 s|....| 124 
1 2 © 15: 
8 1 21: 
| 2 2| 2|....) 
) 8 7/12 10 32: 
1 4 9/15| 5 | 257 
** 
12 3 |... 266 
| 8 19: 
20 
» 9 Ww 
) 4 S| 7/....| 216 
19 2 190 
| 5 
3 10 7 |....| 197 
33 12 |. 525 
5 
12 4 
2 4). 
2 
1 4 2) 1) 64 
. . tle 0 
41 7 | 290 
1 i'| 7% 
1 10 
29 1 |....| 246 
5 3|....| 58 
21 
17 15 | 13 | 227 
South Dakota....... 3 3 sjeeeefeees| 159 
1 9 ii ia 204 
6 10 1 113 
1 5 13 6 | 126 
4 1} 76 
204 | 246 240 |232 (131 | 77 
| 1 | 2| 1 pec 121 | 


03 


| 


. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 


in 1 hour during August, 1903, at all stations furnished with self-registering gages. 


Total duration. z 2 Excessive rate. e2 Depths of precipitation (in inches) during periods of time indicated. 
ES 
s = gu 8 es _ 886 5 10 | 15 | 20 | 2% | 80 | 35 | 40 | 45 | 50 | 60 | 80 | 100 | 
From To— Began Ended *& min. min. min. min. min. min. min. min.) min. | min. | min. | min. min. 
|} 2 2 3 4 5 6 7 
Amarillo, Tex........... 10-11) 11:45 p.m 2:30 a.m. 1.76 | 12:30a.m.|; 1:14 a.m./ @15 | 0.05 | 0.15 | 0.29 | 0.57 | 0.78 | 0.97 | 1.15 | 1.86 | 1.58 |... 
Atlantic City, N.J...... 45 9:00p.m 2:00a.m. 1.44 12:17a.m. 1:20am. 0.04 | 0.06 0.24 0.31 | 0.35 | 0.37 0.38) 0.40 | 0.44 0.62 | 1.00 | 1.29 
Augusta, Ga.... 2, &14p.m. 10:09 p.m. 1.98 8:22 p.m.| 9:10p.m.| T. | 0.10 | 0.31 | 0.53 | 0.74 1.00 | 1.84 | 1.66 | 1.70 | 1.85 | 1.88 
4 7:08 p.m 8:25 p.m. 1.31 726 9.m.| p.m. | 068 O17 | | O77 | 
14 8:45 p.m 9:50 p.m.| 3.08 | 8:46p.m.; 9:25p.m./ T. | 0.19 | 0.50 | 1.83 | 1.77 | 220 | 2.56 | 2.87 | 
Bismarck, N. Dak........ 23-24. 11:14 p.m 2:40 a.m. 2.30 11:25 p.m. 12:25a.m. 0.07 | 0.07 0.18 | 0.30 | 0.40 | 0.48 | 0.55 | 0.77 | 0.90 | 1.04 1.07 | 1.25 
Charleston, 8S. C.......... 9| 1.28 6:28 p.m.) 655 p.m.| T. | 0.81 | | O90 | 1.18 | 1.22 | 1.95 |... 
ee 31 1:01 p.m 4:47 p.m. 1,88 1:08 p.m 2:05 p.m. | 0.01 | 0.18 | 0.37 | 0.64 | 0.74 | 0.83 | 0.89 | 0.91 | 0.94 | 0.97 | 1.03 | 1.48 |....../....../...... 
Chattanooga, Tenn...... 23 9:50 p.m 1:50a.m. 1.66 10:27 p.m. 11:35 0.01 | 0.06 0.12 0.29 0.49 0.71 | 0.89 1.02 | 1.16 | 1.26 | 1.34 1.42 
34 10:335p.m.) 1:30a.m. 0.99 10:40p.m.) 11:15p.m.)| 0.01 | 0.16 0.33 | 0.45 | 0.50 | 0.54 | 0.72 | | 
Cincinnati, Ohio...... 19 8:15 a.m 9:45a.m, 0.71 23am. 8:55a.m. 0.01 
26 p.m. 7:15 p.m. 0.82 :20p.m.| 7:05 p.m. 0.01 | 0.09 | 0.16 | 0.22 | 0.34 | 0.38 | 0.42 | 0.48 | 0.66 | 0.80 
Columbia, S. C........... 2-3 «69:18 p.m N. 2.34 
DO 3 1:54 p.m 2:46 p.m, 0. 59 
DO. 8 2:01pm. 4:09 p.m, 0.67 
DO 31 12:59 p.m. 2:16 p.m. 1.00 
Columbus, Ohio.......... 0.17 
Concord, N.H........... 1, 02 
Corpus Christi, Tex..... 2) 7:40pm.| 8:18pm.) 056) 7:53 p.m.) 8:08 p.m.| T. | O16 | 0.30 | O52 | O55 | O56 
Davenport, lowa......... 5/ 10:17a.m.| 11:67 a.m./ 1.15 | 10:27 a.m.| 10:57a.m.| T. | 012 | 0.50 | 0.80 | 0.88 | 0.94 | 2.05 | 1.10 
6 | 10:28 a.m. 12:07 p.m.) 1.28 | 10:43 a.m.) 11:21.a.m.) 0.06 0.16 | 0.43 | 0.60 | 0.61 | 0.62 | 0.88 | 1.08 | 1.14 | 2.17 cle 
Duluth, Minn i 
Elkins, W. Va........... 
Fort Smith, Ark.... 1. ’ .25 | 0.41 | 0.56 | 0.64 | 0.70 | 0.72 | 0.75 | 0.85 | 1.00 |......)...... 
28 m.| 1. 2 m 2 0. 32 eens | 
Galveston, Tex.......... p.m.| 406 p.m.) 3:25 p.m.) FT. | | | OGD | 
Green Bay, Wis.......... 11:30am. 4:00p.m. 1.02 2:30 p.m 3:30 p.m. 0.10 0.23 0.39 0.45 0.46 0.46 0.46 0.46 0.47 0.56 0.69 0.89 
Hatteras, N.C..... 9:30 p.m.| 11:50p.m./ 1.09 | 9:45 p.m.| 10:13 p.m./ 0.01 | 0.13 | 0.31 | 0.52 | O71 | | 1.06 |... 
Indianapolis, Ind....... 3-4 10:23p.m. 9:15 a.m. 1.51 5:55 a.m a.m. | | O18 | OD | OW 
Jacksonville, Fla........ 12 5:10 p.m. 8:40p.m. 2.01 5:20 p.m 6:40 p.m. 0.04 0.16 0.39 0.58 0.70 0.79 0.938 1.06 1.20 1.30 | 1.43) 1.58 | 1.88 
29) «5:54pm. 72pm.) 138 6:13pm. 7:20pm. T. 0.09 0.18 028 0.39 0.49 0.64 0.82 0.95 1.01) 1.10 | 1.20) 1.87) 
Kansas City, Mo......... 13 1:48 a.m 2.00 2:35am. 4.35a.m. 0.10 06.06 0.13 0.19 0.27 0.46 0.50 0.58 0.60 0.67 0.75 0.77 0.84) 1.02 
DO 15 12:45 a.m 5:30 a.m, 1.56 1:30a.m. 2:05 a.m.) 0.04 0.05 0.18 0.35 | 0.56 | 0.82 1.08 | 1.15 | 
Key West, Fla........... 12. 12:50 p.m 5:00 p.m. 0.93 2:13 p.m. 2:28 p.m, 0.02 0.32 0.62 
Knoxville, Tenn 5 0.86 4:05am. 4:34am. 0.01 O11 0.25 
La Crosse, Wis.......... 3 7:30 a.m. 10:45 a.m.) 1.07 7:37a.m. 8:02a.m. 0.01 0.33 0.43 
Lexington, Ky.......... 19 12:17 p.m.) 1:00p.m, 0.42 12:37 p.m. 12:45p.m. 0.01 0.31 0.41 
Lincoln, Nebr........... 11:40 p.m.} 7:00a.m.| 2.00 12:00m’d’t) 12:20a.m.; T. | 0.45 0.80 0.93 1.04 
Little Rock, Ark........ 12) 11:47 a.m 1:45 p.m.| 1.10 | 11:47 a.m.| 12:22 p.m. | 0.00 | 0.1% | 0.21 | 0.27 | O42 | O65 | | 
15 8:50p.m. 10:45 p.m.) 0.80 9:09 p.m.) 9:24p.m. 0.01 0.49 | 0.67 
Lynchburg, Va.......... 29-30 p.m 1:20p.m. 2.78 9:10 p.m.) 10:20 p.m. 0.04 SS | 1.06 | 1.51 | 1.80 | | 2.18 
15 3:25 p.m p.m. 159 p.m.) 3:45 p.m. 0.00 | | ASD | 
Memphis, Tenn......... 8:50pm. 8:45pm. 054 8:57pm. 9:05 p.m.) 0. BS 
Meridian, Miss.......... 16 12:10pm. 1.14 11:43 a.m. 12:05 p.m. 2 
19 8:10 p.m D. | 0.91 8:20 p.m. 8:35 p.m. 
§ 6:32 p.m. 7:22 p.m 
Montgomery, Ala....... 19 6:32p.m. 9:40 p.m.) 3.16 2 7:22 p.m.) 7:48 p.m 
» 3:31 p.m. 4:00 p.m. 
| : 1.08 1:27 p.m.) 1:46 p. 
Norfolk, Va " 2. 
6 
Northfield, Vt . 79 
North Head, Wash . 28 
aha, Nebr............ | 24) 7:42 p.m.) 9:50 p.m 1.96 8:43p.m.) 9:10 p.m. | 0.57 0.90 re 
} } 4:26 p.m.) 5:16 p.m. .27 0.48 0.48 | 0.59 0.73 | 0.99 1.13 | 1.% 
te ; 5:16 p.m.| 6:31 p.m.|...... 1.54 1.62 | 1.64 1.79) 1.94) 1.99 208 209 210/210 257) 
Parkersburg, W. Va..... 19 3:00 p.m 4:45 p.m.) 2.21) 3:00p.m.) 3:35 p.m. 0.00 0.15 0.23 | 0.90 1.37 1.75 | 1.91 1.98 


Stations. 


Philadelphia, Pa........ 
Pittsburg, Pa............ 
Pocatello, Idaho........ . 
Portland, Me............ 


Raleigh, N.C .. 
Richmond, Va. 
Rochester, N. Y......... 
Sacramento, Cal. t....... 
St. Louis, Mo 
St. Paul, Minn.......... 
Salt Lake City we 
San Antonio, 
San Diego, Cal 
Sandusky, Ohio......... 
San Francisco, Cal ...... 
Savannah, Ga........... 


Toledo, Ohio 


Valentine, Nebr ........ 
Vicksburg, Miss ........ 
Washington, D.C....... 
Wichita, Kans .......... 
Wilmington, N. C....... 


Bridgetown, Barbados .. 
Cienfuegos, Cuba ....... 
Havana, Cuba .......... 
Puerto Principe, Cuba.. 
San Juan, Porto Rico... 
Santo Domingo, W.1.... 


11:30 a. m. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


12:27 p. m. 
8:27 p.m. 


5:45 p. m. 


“3:13 pm. 5:20 p.m. 
2:20 p.m. 2:48 p.m 
5:00 p.m. 6:10 p.m 
5:03 p.m. 9:30 p.m 
4:15pm. 5:45 p.m 
8:45 a.m. 12:20 p.m 
9:35 p.m D. N. 


10:00 a. m. 
6:30 a.m. 
7:25 p.m. 
5:40 p. m. 


3:10 a.m. 


10:00 p. m. 
2:35 p.m. 


7:46 p.m 5:30 a.m. 
4:13 a.m. 10:15 a.m. 
8:40 a.m. 12:20 p.m. 


2:30 p.m. 
10:00 


5:10 p.m. 
10:45 a. m. 


* Self register out of order. 


Total amount 


10:30 p.m. | 0. 


| 
| 


of precipita- 


tion. 


1.00 | 


1.9% 
1.14 
2. 58 


| 2.94 | 


Excessive rate. 


12:54 p.m 1:42 p.m 
8:38 p.m 9:08 p. m. 
4:28 a.m 5:10 a.m 
3:18 p.m. 3:28 p.m 
2:31 p.m. 2:49 p.m 
5:05 p.m. 5:40 p.m 
5:06 p.m. 5:35 p.m 
4:45 p.m. 5:15 p.m 

10:30 a.m. 11:08 a. m 

§ 10:00 p.m. 10:50 p.m 
10:50 p.m. 11:10 p.m 
8:00 a.m 8:50 a.m 
8:50 a.m 9:10 a. m 

10:53 p.m. 11:48 p.m 
2:45 p.m 3:45 p.m 
5:03 p.m 5:25 p.m 
8:43 p.m 9:09 p. m 
4:15 a.m 4:48 a.m 
10:33 a.m. 10:43 a.m 
2:28 a.m 4:07 a.m 
8:25 p.m 8:37 p.m 


12:56 p.m. 
2:00 


Depths of precipitation (in inches) during periods of time indicated. 


7 

0.02 0.37 
0.02 0.30 
0.17 0.14 
5 | 0.14 
0.01 | 0.25 
T. 
| 0. 16 
0.11 | 0.08 
0.36 | 0.09 
0.09 | 0.14 
1.14 
1.30 | 0.13 
0. 05 0.14 
003 * 
0.02 | 0.16 
T. | 0.12 
0.01 | 0.58 
0.66 0.37 
0.14 0.11 
0.01 | 0,28 
0.27 | 0.23 
T. | 0.07 
0.01 0.14 
1.07 0.14 
0.60 0.13 


.52 0.75 
0.40 0.45 
0.24 0.29 
0.39 0.44 
0.43 0.64 
0.32 0.48 
0.18 0.33 
023 O84 
0.26 0.32 
1.19 1.29 
0.29 0.46 
2.92 3.00 
0,22 0.33 
0.43 0.56 
0.17 0.37 
0.70 0.97 
0.67 0.72 
0.30 «0.49 
0.47 0.50 
0.51 0.57 
0.14 0.42 
0.45 0.59 
0.32 0.68 
0,27 0.35 


+ No precipitation during the month. 


0.389 0. 
0.77 0.77 
0.54 0.71 
0.38) 0.45 
04 0.55 


— 


0.77 0.87. 1.13 | 1.36 
0.73 

0.57 0.73 0.82 | 0.86 
‘0.63 0.69 0671 074 


July 31 to August 1. 


TaBLE VI.—Data furnished by the Canadian Meteorological Service, August, 1903. 


_ Pressure, in inches. | Temperature. 


| Pressure, in inches, | Temperature. Precipitation. 
| 
| | 2 | | g ~ | | 2 
3s 2 2 | @ 2 Ses sea | 
Ins, | Ins. | Ins.| | | © | | | In o | o | | 
St. Johns, N. F.........| 29.81 | 29.94 —.02 | 55.1 4. 62.4 47.8 | 2.32 |—1.76 |..... Parry Sound, Ont..... 29.28 | 29.96 |—.02 | 61.4 |— 21 | 70.3 | 
Sydney, ©. B. I 29. 30. 59.0 — 4.3 68.0 50.0 1.66 |—1.96 .....| Port Arthur, Ont...... 29.30 | 30.01 | +.05 | 57.3 — 2.2 | 66.5 | 
. +.04 61.1 2.5) 69.7) 52.5 | 4.25 |—0.10|..... Winnipeg, Man ....... 29.16 | 29.99 |+.05- 61.2 |— 2.2 | 72.5) 
Grand Manan, N.B.... 29.95 | 30.00 59.2 2.3 | 66.2 | 52.2) 2.08 |--1.58)..... Minnedosa, Man ...... 28.22 30.01 |+.07 | 59.9 0.5 | 69.3) 
Yarmouth, N.S ........ | 29.95 | 30.02 4.05 | 58.4 1.8 | 65.6 |) 51.2 | 4.66 |4+0.65 |..... Qu’ Appelle, Assin..... 27.75 | 29.98 | +.05 | 58.9 — 2.6 | 69.0 
Charlottetown, P. E. 1 29.93 | 29.97 +.08 61.6 52.7 | 2.22 |—1.62 |..... Medicine Hat, Assin.. 27.68 29.92) .00 | 63.5 2.2 75. 5 | 
Chatham, N. B......... 29.92 | 29.94 4.01 | 60.0 —3.2| 70.9) 49.1) 5.03 | 40.99 |. Swift Current, Assin.. 27.44 29.97 | 4.04 | 60.3 — 3.7 69.9 
Father Point, Que...... | 29.91 | 29.93 02 5.2 0.4 | 62.4) 48.2 5.12 | 42.07 |..... Calgary, Alberta ...... 44 29.94 +.03 | 55.4 — 4.0) 65.5 | 
Que............| 2.65 | 29.97 59.8 3.3) 68.6 51.0 2.10 |—1,.73 |. Banff, Alberta ......... 25.43 29.97 +.06 | 53.4 |— 2.9 | 64.2 | 
ontreal, Que.......... 29.78 | 29. 98 Oo 62.1 4.3 69.5 | 54.6 | 3.17 |—0.40|...../| Edmonton, Alberta. .. .| 27.71 | 29.98 | +.06 | 57.3 — 1.5 | 66.9 | 
| 29.38 | 29.98 58.4 — 48) 70.1 46.8 | 4.00 41.05 |..... Prince Albert, Sask..... 28.44 29.98 | 4.06 | 57.0 — 1.9 | 66.8) 
Ottawa, Ont ............ | 29.64 29.94 02 | 62.4 2.4 53.7 | 4.00 | +0.97 |..... Battleford, Sask ....... 23 30.00 | 4.09 | 58.6 4.0 69.1 
Kingston, Ont.......... 29.66 | 29.97 Ol 62.6 4.4) 70.0 55.3 | 3.85 /41.47 . 
Toronto, Ont ........... 29. 60 | 29.97 02 63.7 2.3 | 72.1 55.4 | 3.67 | 40.91 ..... Victoria, B.C....... | 29.91 30.00 |—.01 | 59.6 + 0.9 
White River, Ont ...... 28.72 | 30. 02 6 6.0 —0.4 681 43.9 | 3.03 |—0.27 |..... Barkerville, B. C....... 25.71 | 29.99 |4+.09 | 51.2 |— 5.1 62.8) 
Port Stanley, Ont ...... 29.34 | 29. 98 02 «64.0 1.9 73.3) 54.6 3.00 /+4+0.58 |..... Hamilton Bermuda. . 29.94 | 30.10 .00 | 81.2 — 1.6 88.0 
Saugeen, Ont........... | 29. 28 | 29.98 |—.01 | 62.6 | 1.2 | 70.9 | 54.3 4.00 | oy eee | Dawson City, Yukon...|....... | teeeeeeleceeeeleeeeee | seeeeee | 


Avavst, 1903 


normal, 


Depth of snow. 


| Departure from 


| 


/Mean minimum. 


402 
Ze 
sg 282 5 | 10 1s | 2 | 2 50 | 60 80 100 | 120 
From— | To— Began— | Ended— min, | min | min 
— j | | | | | | | 
s 6 | | | 
21 42 p.m.| 4:45 p.m.) 4:58 p.m./ T. | O85 O40 
3:55am. 5:00am. LOL) 4:15am. 4:45am.) 013 0.18 0.32 0.38 0.46 | 0.67 0.81 
27) 6:45am. 7:45 p.m. 4:12pm. 4:53 p.m. 1.80 0.20 0.50 0.68 | 0.80 1.03 | 1.12 | 1.18 | 1.21) 1.35 
15 2. 08 0. 76 | 1.48 1.68 1.72) 1.73 
Shreveport, La.......... 18 1. 30 0.31 | 
Spokane, Wash.......... 23 0. 45 
Springfield, Ill.......... 5 1. 29 | 0.47 
28 1.27 | O62 | 0.73 | | 
Topeka, Kans... 4.59 | 
5-6 3. 35 67 | 0.79 | 0.86 0.92) 1.08) 1.30) 1.66 
| 24 4:55 p.m 0. 34 0.68 | 0.79 | @ 82 |....../...... 
| 28-29 0. 84 | 0.58 | 0.71 
| 3.77 0.50) 0.59 0.710.938 1.16) 1.16 1.30 1.98) 226 237 
23 3:29 p.m. 6:50 p.m. 4:35 p.m. p.m. 0.48) 0.50 0.64 1.00 LOL 1.01) 139) 1.86) 1.89 
6:20 p.m. | 5:15 p.m. 5:40 p.m. 0. 82 | 0.95 | 1.01 
10:00 p. m. 2:38 p. m. | 0.50 0.57 0. 66 | 0.73 | 0.86 | 0.89 
Precipitation. 
| 
| 
52.5 | 3.56 |4+0.84).... 
48.0 | 1.97 |—-0.78 |... 
49.8 2.00 |.... 
50.5 | 3.94 41.84)... 
48.9 | 5.03 43.39 
51.6 1.80 40.13 .... 
50.7 | 3.04 |+1.13 |... 
45.4 | 7.70 | +5.56 |... 
42.7 | 3.75 [41.22 |.... 
$2.20 |... 
1 | 2.22 |+0.07 
mz 225-011 
52.7 | 1.06 40.46 |.... 
39.6 | 6. 42 +3. $2 |.... 
2.28 |... 


Avavusr, 1903. 


Stations. s=5 
a 
Mississippi River. Miles. 
St. Paul, Minn ........... 1,954 
Red Wing, Minn .......... 1,914 
Landing, Minn...... 1, 884 
La Crosse, Wis ............ 1,819 
Prairie du Chien, Wis ..... 1,759 
Dubuque, Iowa............ 1, 699 
Leclaire, Iowa............. 1, 609 
Davenport, lowa........... 1, 593 
Muscatine, lowa........... 1, 562 
Galland, Iowa............. 1,472 
Hannibal, M 1, 402 
Grafton, 1, 306 
St. Louis 1, 264 
Chester, 1,189 
New Madrid, 1, 003 
Memphis, 843 
Helena, Ark.. 767 
Arkansas Cit ty A 635 
Greenville, Miss 
Vicksburg, Miss.. we 474 
Natchez, Miss.............. 373 
Baton Rouge, La........... 240 
Donaldsonville, La ........ 188 
New Orleans, La........... 108 | 
Yellowstone River. 
Glendive, Mont............ 98 | 
James River. | 
Lamoure, N. 
Huron, 8. Dak ............. 
Missouri River. 
Townsend, Mont........... 2,504 
Fort Benton, Mont........ 2, 285 
Bismarck, N. Dak......... 
Pierre, S. Dak............. 1,114, 
Sioux City, lowa.......... | 784 
Omaha, Nebr.............. 669 
St. Joseph, Mo. ........... 481 
Kansas City, Mo........... 388 
Boonville, Mo.............. 199 
Hermann, Mo... .......... 103 | 


Chippewa River. 
Chippewa Falls, Wis....... 90 
Illinois River. 


ou aver. 
West Newton, 15 
Hegheny River. 
177 
Oil City, Pa 123 
Parker, Pa. . 73 
Freeport, 29 | 
Clarion River. 
32 
Monongahela River. 
Weston, W. Va. .......... 161 
Fairmont, W. Va.......... 119 
Greensboro, Pa 81 
Lock No. 4, Pa............. 40 
ugh River. 
Johnstown Pa. 64 
Red Bank Creek 
Brookville, Pa............. 35 
Beaver River. 
Ellwood Junction, Pa. .... 10 
Great Kanawha "River. 
Charleston, W. 58 
Little Kanawha River. 
Glenville, W. Va...... 
ew River. 
Hinton, W. Va............ 95 
Cheat River. 


Davis Dam, Pa..... 960 
wer Dam, Pa ........... 925 
Wheeling, Va 875 
Parkersburg, 785 
Point W. Va.....| 708) 
Huntin 
Portsmouth, Ohio......... 612. 
; Ohio... -. 499 
ison. Ind 413 
Louisville, Ky............ 
Ky 47 

1,073 
Muskingum River. } 
Zanesville, Ohio........... 70 

Scioto River. 

Columbus, Ohio......... 110 


Miami River. 
Dayton, Ohio!............. 77 


Danger line 
on gage. 
Mean stage. 
Monthly 
range. 
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MONTHLY WEATHER REVIEW. 


TABLE VII. — Heights of rivers referred to: zeros 08 of gages, August, 1903. 


Stations. 


Wabash River. 
Mount Carmel, IIl.......... 
Licking River. 
Falmouth, Ky.............. 
rentucky River. 


High Bridge, Ky... ...... 


Clinch River. 

Speers Ferry, Va. 

Holston River. 

Bluff City, Tenn. .......... 
Rogersville 
French Broad River. 


Hiwassee River. 
Charleston, Tenn ......... 
Tennessee River. 
Knoxville, Tenn........... 


Kingston, Tenn............ 


Chattanooga, Tenn......... 
Bridgeport, Ala.. 
Florence, 


Cumberland River. 


Burnside, Ky. ............. 


Carthage, Tenn............ 
Nashville, Tenn 
Clarksville, Tenn.......... 
Arkansas River. 
Wichita, Kans............. 
Webbers Falls, Ind. T..... . 
Fort Smith, 
Dardanelle, 


Little Rock, 


White River. 
Newport, Ark.............. 
Yazoo River. 

Yazoo City, Miss........... 
Red River. 
Arthur City, Tex. ......... 
Shreveport, 
Alexandria, 
Ouachita River. 


Camden, Ark.............. 


Passaic River. 
Chatham, N. J 


Pompton River. ‘| 
Pompton Plains, N. J ..... 


Susquehanna River. 
Binghamton, N. Y......... 


Wilkesbarre, 


Harrisburg, Pa............ 


West Branch Susquehanna. 


Lockhaven, Pa............ 
Williamsport, 


Juniata River. 


Huntingdon, Pa. .......... 


Shenandoah River. 
Riverton, Va. men 
Potomac iver. 


Cumberland, Md........... 


Harpers Ferry, 
James River. 
Lynchburg, Va............ 
Dan River. 

noke River. 


Clarksville, Va 
| 


pe Fear River. 


isto River. 


yne | 
Effingham, S. C............ 


Santee River. 
St. Ste hens, A 


Savannah River. 
Calhoun Falls, 8. C. ....... 
Broad River. 


Flint River. 


0.4 Albany, Ga. . 


f 


mouth o 


river. 
on gage. 


Distance t 
Danger line 


> 


te 


Salers 


EELS 


oo 


a 


$3 S588 & 
BS 
on 


» 


zx 


= 


con we 


Lowest water. 


Height Date. Height, Date. 


29-31 
25-28 


14,17,18, 
21-24, 26. 


25-30 


24-28,30,31 


4,5 | 


30, 31 
4,31 
5 


7 


4,5,9 | 
30,31 
1,2 


19 
23-25 | 
2-4, 17- 
9, 23-25 
4, 19, 20, 25 

19 


20 


26-28 
25 


26 
24, 25 


1 


30,31 
28-31 | 


Mean stage. 


SP 


stot 
Cone S 
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“ 


12.3 


9.0 


| 
Highest water. 
| 
Feet.) Feet. | Feet. | 
50 15| 69 8 1.3 | 
| | 
12 30; 2%] 20 7,15 0.4 | 
2 | 
18 
15 «10.5 6 9.0 4] 45 
0 20, 
15 69 5,6 5.2 27 
16 | 
§ 5,17, 187 156 0.0 3 1.0) 7 | 1.0 
15 7.9 30, 31 5.8 26 | | 
13 9.8 31 7.3 27 170 | 12, 18 0.2 4) 0.5 
1 8.8 27 103 | 21 7 1.4 0.7 
300 «181 2 14.5 6 1 | 
30. «14.8 | 22) 12.5 7/1 14 1.0 5|—04 29 0.0) 41.4 | 
34 16.9 1 13.1 | 31/1 Tonn 70 0.7 4 1.0 28 2.7 
1 31 | 1 | 
42 20.9 1 15.5) 31 | 1 18 3,6 0.9) 29,30 18!) 27 
42 22.9 184) 13,14 20, 
42. «18.5 23 14.9) 13 1 635 29, 31 2.2 
45 21.2 1| 17.4] 1416/1 556 31,619) 1.6 
4621.9 | 181) 16 1 452 29, 30 3.3 
35 («14.5 1 104) Is 1 402 30, 31 2.3 
28 (10.6 1 17,18 255 ai 2.1 
16 7.3 1 5.5| 2,21) 225 | 31 3.4 
Johnsonville, Tenn........ 95 31 2.3 
17 6.3 3 22) 23,24) | 
516 | 5.4 14 31 3.3 
25 0.2 28-31 0.5 12-16 305 4.1 | 9,16, 1 2.7 
7 §2, 21, 22, 189 5.6  11,12,18 3 3.5 
10 832 | Lp| 1.3 
12 465 5. 4.7 
14 403 5.8 5.7 
14 256 | 5 | 5.4 
19 176 | 6.8) 4.8 
18 
10 
21 
20 08) 31 
| 
638 | 31 6.3) 35 
16 515 31/100) 5.3 
327 30,31) 44) 4.1 
14 118 17,18 61) 28 
10 304 10 10.6) 14.5 
23 3,4) 7.1) 98 
Atchafalaya River. 
13 
20 82) 24 
20 | 
43) 11 
10 
18 -0.2 2|/—13 21-25 |-1.0) 1.1 | 262) 16| 15.2 30 142 
1-4, 14- 188 17 20.0 60 16.3 
25 2.0 31 1.0 216,25,26,5 1.3 1.0 69| 17 9.2 31 S| 3.4/ 7.0 
| 30 | | 
18-22,? 65 12, 3.2 30 0.4 3.6 
18 ‘ 0 3, 4 6. 2 28-305 6. oe 0. 8 39 20 7. 2 30 2. 6 5. ~ 
28 8.4 7 6.8 1| 1.6 
9 8.9 28 5.9 
7 44 29 1.0 19 1.9 34 | 
22)—061 20 21 —0.3 0.4 
8 1.1 29; —0.3 18-27 | 1.4 
290 8 2.5 30 15-18 | 25) 1.4 
14 7.2 28 1.8 27| 5.4 172; 18 2.0 8,30 1.0/| 1.6 
30 7.4 4 6.5 31; 6.9) 0.9 18) 2.5 30 28,29 0.9 2.4 
| 111, 12 5.0 “ao 2| 0.5| 53 
20 3.0 1, 29 |-0.5| 5.3 
‘ | 55; 8 Ls 2 28-29 0.5 | 2 
3.0 0.0) 12531) 0.7) 3.0 | 
14 3.0 2 1,2 28,29| 1.7/| 1.8 Po 19% 12 6.2 2 29; 3.9 0 
129 30, 16.3 31 28,299) 105 Es 
Fayettevil 7.4 16 7 a) a7 
| | | | | } 
75 6; 59 26 1 2.9 
7 25 Pedee River. | 
27 Cheraw, & C...............] 1] 20 1.7 31; 44) 10.4 
36 Black River. | | | | 
36 Kingstree,8.C. .........., 7.0! 90,31/ 1.7 8-10) 41 | 5.3 
50 35 12 | 10.5 30 1} 51] 7.5 
| | | 
50 97; 12) &6 27| 25 B71) 61 
50 | | 
6 87| 16| 15,20| 09 29) 51 
28 Wateree River. | | 
35 Camden, S.C. ............. 2%] 188 19 
Waccamaw River. 
ad 40 7| 60] 26 1.3 | 2) 84) 47 
1, 8-11, 34715 6.9 19| 2.9) 28,2931 3.4) 
29 268 3216.5 19; 7.5, 29°31) 9.8 | 
| | | | 
17 = 1-5 1.9 21-31 30 7.3 18 2.3 30,31; 32) 5&0 
18 = 13 0.6 25,2830 0.8) 25 2.1 &1 
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Stations. 


Oakdale, Ga. 
Westpoint, 
Ocmulgee River. 
Abbeville,Ga........ 
iver. 
- 
iver. 
Gadsden, 
Alabama 


Montgomery, Ala.. 


highee River. 
Columbus, Miss 


Demopolis, ‘Ala. 
Black 
Tuscaloosa, Ala 
Sabine River. 
Logansport, La 
Orange, Tex 
Neches River. 
Rockland, Tex 
Beaumont, Tex 


Distance to 


Warrior | River. a 


| 


mouth 
river. 


Danger line 
on gage. 


28 


& KF 
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TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 


Highest water. Lowest water. 


Height. Date. Height. Date. 
Feet. Feet. 

6.0 3 0.0 27-31 
5.7 19 2.3 28-31 
11.2 20 2.7 30, 31 

a8 25, 26 2.8 3 
91 23 0.5 | 
6.2 6 1.2 | 
5.5 7 0,2 31 
6.5 20 0.5 2 
7.7 21 1.5 31 
- 0.8 14 
4.5 3 1,2 ot 
8.5 4.9, 29 
13.1 7 31 16-18 
1.9 13,14 1.0 13,2427 
6.9 23 0.8 2 


HAWAIIAN CLIMATOLOGICAL DATA. 
By RK. C. Lypecker, Acting Territorial Meteorologist. 
Rainfall data for August, 1903. 


Stations, 


HAWAIL 
HILO, e. and ne. 
Waiakea 
Hilo (town) 
Kaumana 


Pepeekeo 
Hekalau 


Paauhau 
Honokaa (Mill).. 
Honokaa (Meinicke).. 
Kukuihaele 
KOHALA, 


eee 


Awini Ranch 

dn 
Kohala (Mission) ............ 
Kohala (Sugar Co.)........... 
_ 


Puakea Ranch .............-- 


Puuhue Ranch. 
Waimea 


Huehue . 
Holualoa 


Kaukahoku Leheula. ..... 


Kainaliu 
Kealakekua 
Napoo 

Hoopuloa 


Puu waawaa Ranch 
Huehue 


KAU, 
Kahuku Ranch......... 
Honuapo ..............- 
tention 
Volcano House......... 

PUNA, 


Olaa, Mountain View (Russel 1, 690 |........] 


Olaa ( 


Waiopae Ranch 
Kaupo (Mokulau), s 
Kipahulu, s 


i ¢ 
a 
| & 
8 2 
= < 
| | 
Feet. Inches. MAUI—Cont'd, Feet. 
1,250 10.98 | Haleakala Ranch............ 2,000 
100 We 250 
200 9. 23 HU. } 
300 9.66  Punahou (Ww. 47 
1,050 17.87 | Kulaokahua(Castle),sw..... 50 
500 9.50 Makiki Reservoir . 120 
400 5.55 U.S. Naval Station, sw. 6 
Kapiolani Park,sw.......... 10 
250 4.76 | College Hills................ 175 
300 2.64 Manoa(Woodlawn Dairy),c. 285 
300 1.88 Manoa (Rhodes Gardens) 360 
425 2.22 School street (Bishop), sw... ......|- 
1,100 2.13 Insane Asylum, sw.......... 30 
700 3.06 Kamehameha School.............. 
Kalihi-Uka, aa 485 |. 
1,100 ©10.68 Nuuanu (W. W. Hall), sw... 50 
200 5.25 Nuuanu (Wyllie street)..... 250 
521 5.38 Nuuanu (Elec. Station),sw.. 405 
270 4.47 Nuuanu (Luakaha), c....... 850 
700 4.97 U.S. Experiment Station.... 350 
600 3.53 Laniakea (Nahuina)........ 1,150 
1,347 2.43 | Tantalus Heights............ 1,360 
, 720 1.74 | Waimanalo, ne.............. 25 
Maunawili, ne............... 300 
1,350 ........ Ahuimanu, ne............... | 350 
3,500. 25 
580 10.79 | Wahiawa...................- | 900 
25 5.66 Ewa Plantation,s............ | 60 
1,650 7.35 | U.S. Magnetic Station ...... | 45 
2, 700 15 
2,000 ..... ..| Pacific Heights.............. 700 
KAUAL 
1,680 ........ Lihue (Grove Farm), e | 200 
15 0.64 Lihue (Molokoa),e.......... 300 
650 2.04 Lihue 
850 |.......+. oc co 
1,700 |........| Hamalel, 10 
“110 Wahiawa (Mountain) ....... 3, 000 
600 7.02 | MeBryde (Residence) 
Lawai (Gov. 450 
| Lawai, 225 
308 10. 42 | 
850 86:19. 75 Delayed July reports. 
700 2,500 


Feet. Feet. 
25 6.0 
33, 24 
4.8 8.5 
(6.0 
29 86 
2.5 5.0 
1.9) 66.3 
34 6.0 
45 6.2 

—2.1 2.5 
20): 5.7 
6.3 3.6 
7.1 10.0 
1406 09 
35 


2 > 
Highest water. Lowest water. 
Stations. est |< 
Height. Date. Height. Date 2 
Trinity River. Miles. Feet. Feet. Feet. | Feet. Feet. 
330 25 5.7 1 2.4 12,13 | 3.2 3.3 
Rive rside, 40 24.0 11,12 0.8 31) 97 23.2 
Brazos River. | 
Kopperl, Tex . er 21 3.2 12 — 1.0 21-31 | 0.0 4.2 
301 a4 6.1 1 2.5 27-31 | 3.5 3.6 
Hempstead, Tex ................. 31.5 3 0.7 10.0) 30.8 
76 39 25.5 4 2.5 10.8 22.8 
Colorado River. 
Ballinger, Tex 21 2.3 31 0.7 1.2 1.6 
Austin, Tex. 2u4 18 a4 1 1.2 31 2.2 
‘olumbus, _ | 34.9 1 7.3 31) 11.2 27.6 
Red River of the North. 
Moorhead, Minn .......... 418 26 7.5 3l 7.0 24-28 | 7.2 0.5 
Columbia River. 
Umatilla, Oreg............. 270 25 11.7 1 7. 31 91 4.3 
The Dalles, Oreg........... 166 40 18.2 1 10,5 31 «15.4 7.7 
Willamette River. | 
Albany, Oreg .. 118 20 1.6 2 1.0 19-22, 31 1.2 0.6 
Portland, Oreg.. 12 15 9.0 1 4.5 31) 6.6 4.5 
Sacramento River. 
Red Bluff, Cal.............. 265 23 0.2 1-3 0.0 19-31 (0.1 0.2 
Sacramento, Cal............ 64.29 8.0 1-5 7.2 31/ 7.6 0.8 
| 


118 days only. 


Note.—The letters n, s, e ¥, and c show the exposure of the station relative to the winds, 


Meteorological Observations at Honolulu, August, 1903. 


The station is at 21° 18’ N., 157° 50° W. It is the Hawaiian Weather Bureau station 
Punahou. (See fig. 2, No. 1, in the MontTHLY WEATHER Review for July, 1902, page 365.) 

Hawaiian standard time is 10° 30° slow of Greenwich time. Honolulu local mean time 
is 10° 31™ slow of Greenwich 

The pressure is corrected for temperature and reduced to sea level, and the gravity cor- 
rection, —0.06, has been applied. 

The average direction pes force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. 

Rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich time. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 


ground. Ground is 43 feet and the barometer 50 feet above sea level. 
During twenty-four hours preceding 1 p. m. Greenwich | B, 
a | time, or 2:30 a. m. Honolulu time. & 
Means. Wind pressures, | = 2 
| £ = = ss 3 
= 2 32! sig | & a 
EF Es 5 | = is 
| | 
* + + | t t 2 | 
29.96 74 68.5981 | 72 | 67.3 76 ne. 3 4 30.02 29.95 0.02 
Bcccea 29.96 77 70 83 71 66.0 70 ne. 3, 2 30.02 29.94 0.06 
30.05 75 68.5 82 7 66.3 69 ne. 3 3 30.06 29.96 0.08 
ee 30.00 77 71 83 71 66.7 71 ne. 3-4) 2-8 30.08 | 29.99 0.08 
5. 30.00 76 71 &3 74 69.5 75 ne. 41 2-7 30.04 29.9 0.01 
29.95 | 7 TLS 74 69.5 7 ene, 1 7-4 30.00 29.93 0.00 
30.00 76 7 8 | 73 68.3 70 ene. 184-7 30.02 29.92 0.00 
30.02 76 69 72 68.7 70 ene.-ne. 11-7-3 30.06 29.95 0.06 
9. 30.01 78 69 B) 73 66.5 67 ne. 23 #12 30.06 29.99 006 
10.. 29.9876 |'68 [83 | 75 | 64.5 63 | ne. 4 30.05 29.95 0.01 
29.94 | 72 6.5983 7 62.7 62 nne. 1-0 2-30.00 29.90 0.08 
29.95 75 68 83 | 70 | 65.5 69 ne. 12 1 30.00 29.90) 0.03 
29.94 76 69.5 > 70 64.5 64 nne.-ne. 1-2-0 1 30.00 29.99 0.00 
29.97 77 7 &5 73 68.7) 72 ne. 1-2 17 30.00 29.90 0.” 
15 .....| 3.01 | 76 71 8 | 73 67.3 69 ne. 0-3-1 47 30.05 29.97 06.01 
16..... 30.00 77 68.5982 74 67.7 73 ne. 1-20 58 30.06 29.96 T. 
Seer 29.98 75 68.5 | 83 74 65.5 68 ne. 2-0 48 30.08 29.95 T. 
OP séace 30.02 76 69 8&3 72 68.0 73 ne. 10 47 30.06 29.96 0.00 
19.....| 30.05 | 7 7 83 675 66.3 69 ~~ ne. 2 3 30.06 29.98 T. 
BP ceses 30.05 75 67 M vi) 65.7 67 ne. 2-3 2 30.08 30.00 0.00 
30.01 75 67 S83 71 64.0 66 ne. 2 47 30.06 29.99 0.15 
22.. 30.00 7 69 73 «663.7 65 ne. 5 30.05 29.97 0.18 
Pre 30.03 74 69 82 72 68.5 76 ; ne. 3 4-6 30.05 30.00 0.27 
30.03 73 70 83 72 | 68.0 7 ne 20 47 30.05 30.00 0.28 
Beacwen 30.01 75 68 82 70 68.3 79 ne. 3-0 94 30.06 29.98 0.39 
26. 30.04 76 69 88 | 7: 66.7 72 ne. 2 5 30.05 29.99 0.15 
FF 30.02 75 67 8 | 73 | 67.5) 72 ne. | 2-3) 5 30.06 30. Ol, 0. 20 
28. 30.00 74 69 sd 74 65.5 69 ne. 3 47 30.06 29.99 0.19 
30.00 76 69 83 73 «65.3 69 ne. 4 4 30.04 29.96 0.14 
30.01 7 69 82 | 74 67.0 71 ne 3-5 3 30.04 29.96) 0.10 
30.00 75 69 83 #73 65.7 68 ne 34 3 30.04 29.96) 0.05 
| | | 
Means. 29.999 75.4 69.19 83.3 72.7 66.6, 70.2).......... | 2.1 4.1 30,042 29.958 ...... 
Depart- 


Mean temperature for the month of August, 1903, (64 +3=77. normal is 77.7°. 
Mean pressure for the month of August, 1903, (9+3) + 2=— 30.001; normal is 29.979. 

* This pressure is as recorded at 1 p. m. Greenwich time. + These temperatures are ob- 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. {These values are the means of 
(64942+49)+4 2 Beaufort scale. 


Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time. 
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Avavst, 1903. 


Temperature table for August, 1903. 


Stations. Eleva- Mean Mean Cor. High-  Low- 


tion. max. min.  av’ge. est. est. 

Pepeekeo 100 79.9 71.0 74.3 82 69 
650 73.0 65.0 70.8 s1 61 
73.2 4.5 63. 3 5l 
United States Magnetic Station ........ i) 87.5 70.5 78.3 | gg 6s 
dn 50 83.4 73.6 77.8 86 68 
United States Experimental Station ... 350 84.2 71.3 77.0 | SN 69 


GENERAL SUMMARY FOR avaust, 1903. 


Honolulu.—Temperature mean for the month, 77.9°; normal, 
77.7°; average daily maximum, 83.3°; average daily minimum, 
72.7°; mean daily range, 10.6°; greatest daily range, 14°; 
least daily range, 8°; highest temperature, 85°; lowest tem- 
perature, 70°. 

Barometer average, 30.001; normal, 29.979; highest, 30.08; 
lowest, 29.90; greatest 24-hour change, that is from any given 
hour on one day to the same hour on the next, .06; lows 
passed this point, 10th to 13th; highs, $d. Pressure steady 
through the month. 

Relative humidity average, 70.2 per cent; normal, 68.5 per 
cent; mean dew-point, 66.6°; normal, 66°; mean absolute 
moisture, 7.08 grains per cubic foot; normal, 7.01 grains. 

Rainfall, 2.45 inches; normal, 1.97 inches; rain record days, 
24; normal, 18; greatest rainfall in one day, 0.39, on the 24th; 
total at Luakaha, 15.44; normal, 11.02; at Kapiolani Park, 
0.35; normal, 0.71. 

The artesian well water level fell during the month from 
33.80 to 33.30 feet above mean sea level; August 31, 1902, it 
stood at 33.10. The average daily mean sea level for the 
month was %.78 feet, the assumed annual mean being 10.00 
feet above datum; for August 31, 1902, it was 9.78. 
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Trade wind days, 31, (two of nne.); normal, 29; average 
force of wind during daylight, Beaufort scale, 2.1; average 
cloudiness, tenths of sky, 4.1; normal, 4.0. 

Approximate percentages of district rainfall as compared 
with normal: Hawaii, Hilo district, 76 per cent; Hamakua, 
60; Kohaia, 107; Waimea, 57; Kona, about 120; Kau, 26; 
Puna, not reported; Island of Maui, 104; Oahu, variable, 
from 32 at Ewa to 145 at Honolulu; Kauai, 43 to 108. It will 
be seen by the foregoing that the precipitation was very un- 
evenly distributed. The heaviest 24-hour rainfalls for the 
month were at Awini Ranch, Hawaii, 3.88, on the 5th, and 
Laupahoehoe, 3.52, on the 3d. The heaviest monthly rainfall 
was at Nahiku (850 feet elevation), 19.75; probably at the 
1600 feet elevation at the same place it was from 30 to 50 per 
cent greater. 

United States Magnetic Station, dew-point, 66.6°; relative 
humidity, 67.1 per cent; Kohala, dew-point, 67.4°; relative 
humidity, 78.3 per cent; trade wind days, 31. Naalehu, rela- 
tive humidity, 76 per cent; barometer average, 29.43; highest, 
29.52; lowest, 29.36; trade wind days, 30. 

Earthquakes reported: Naalehu, Ist, 11:50 a. m; 4th, 9:45 
p- m.; 21st, 4:20 a.m. Hilo, Ist, 11:40 a. m.; 4th, 9:55 p. m., 
the latter preceded by rumbling. Pepeekeo, Ist, 11:50 a. m. 
Kohala, 17th, 1 a. m. 

Volcano House reports very dry weather. 

Waimea and Pepeekeo report bright morning glow all the 
month. 

A perfect lunar rainbow was seen at Kohala on the 30th at 
10 p. m. 

Pepeekeo reports east and northeast winds through the 
month; heavy surf Ist to 3d, inclusive. 

In the summary for July the heaviest monthly rainfall was 
given as 38.20 inches at Puuohau, Hawaii, and noted at the 
time that Nahiku, Maui, probably had a greater fall; a delayed 
report from that station gives 40.58 inches, which was the 
heaviest for July. 
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CLIMATOLOGY OF COSTA RICA. 
Communicated by Mr. H. Prrtier, Director, Physico-Geographic Institute. 


TABLE 1.—Hourly observations at the Observatory, San José de Costa Rica, 
during August, 1903. 


| Relative 
Pressure. Temperature. humidity. | Rainfall. 

Hours Pie Fla 

EITIE 

= 

Inches. Inches. © F. °F. Ins. Ins. Hrs. 
lam 62.4 G4) 0.03 2.00 
61.9) 63.3 93) 91 0.02 0.02) 0.67 
3a. m 61.5) 63.2) 91 | 0.02/ 0.02) 1.00 
4am 61.2) 626) 93 92 0.04001 1.00 
5a.m 60.8 624 9) 9 0.04) 0.02) 1.00 
6a. m 60.6) 621) 93 602 0.03 1.00 
60.6 62.4) 92) 0.00/0.05 ...... 
64.3 66.2) 0.00 0.09 
9a. m 68.5 69.3 73 780.01 0.05 0.17 
10a. m 72.1; 70.7| 69| 73. 0.01/0.09| 0.17 
74.4/ 64) 70/000/ 0.13] ..... 
76.1) 75.8!) 62) 7/001) 0.25) 0.33 

| | 
75.8| 76.0| 66 | 0.02) 1.00 
75.2| 75.1) 68| 71/0.13|077| 050 
73.9| 73.4) 73/0.86/ 1.21) 3.83 
atte 70.8; 71.3] 78/1.23/ 1.35! 7.49 
wk 68.9) 69.3) 82/403) 1.82) 11.84 
6.8, 66.6 89 269 1.10 13.00 
65.0, 65.7) 92, 89 2.16 | 0.80 | 12.67 
..... 64.4) 65.2) 9 0.98 0.33 10.16 
10p.m .. 64.0 64.6 92 90 O51 015!) 6.50 
1 63.4 64.3) 93) 900.17! 0.09) 3.67 
Midnight ............... 62.58 63.9) 90) 0.09 0.05) 3.00 
| 

Minimum 56.1 55.8 
Remarks.—At San José the barometer is 1169 meters above sea level. Readings are 


corrected for gravity, temperature, and instrumental error. The noe readings for 

ressure, and wet anc 7 bulb thermometers, are obtained by means of Richard register- 

ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
1.5 meters above ground. Since oy 1, 1902, observations at San José have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San José local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San José local time; the barometer is 3.4 meters above sea 
level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2.—San José, Auguat, 1903. 


Sunshine. Cloudiness, Temperature of the soil at depth of— 
Hours. Hours. % oP. | °F. 
9 a.m 21.69 19.95. | 
10 a.m 21, 32 17. 86 7 76 69. 6 69.9 71.0 
Iipm. 14.76 11.37 M 70.4 70, 2 71.0 70,7 
7.59 «5.87 95 70.5 05 71.0 70.6 
ipm. 86 79 70.7 70.6 71.0 
9pm. 
BOB. 59 70.6 70.5 71.1 70.6 
83 74 70.3 70, 3 71.1 70. 6 70.7 
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TABLE 3.— Rainfall at stations in Costa Rica, August, 1903. 


| | 
= Observed, 1908. Averages. 
23 
| =o — 
Feet. Inches. Inches. 
Sipurio (Talamanca) 11. 69 18 
3 4.58 18 7 1331 21 
Se 3 1.85 i? 9 14.61 21 
20 3.82 17 2 10. 67 17 
60 5 12. 56 15 
300 10. 63 1s 3 18, 47 2 
Cariblanco (Sarapiqui) ................. 5 22.20 25 
161 13. 62 | 22 5 14. 37 24 
332 13. 46 23 4 13.15 20 
620 1.97 y 7 10.55 18 
1,040 3.115 20 6 8. 53 12 
db 1,100) 13.07 23 2 7.13 18 
1, 336 15. 16 20 2 7. 76 4 
1, 337 13. 42 27 2 6. 98 19 
1,451 15, 83 25 3 6.54 18 
uxt 1,300 19.7 24 13 9.10 18 
San Francisco Guadalupe ............... 7 62 20 
San José 1, 160 15. 43 26 14 9. 92 24 
La Verbena 7 7. 52 18 
Nuestro Amo 7 7.01 14 
Alajuela 3 11.30 
San Isidro Alajuela 2 15.51) 16 


TABLE 4.— Observations taken at Port Limon and Zent, August, 1903. 


Pressure. Temperature. 
Stations, as 
Mini- Maxi- Mini- Maxi- 
mum.) mum, jum. mum, 
Inches. Inches. Inches. © F. oF. oF. * 
Temperature of soil at 
Rainfall depth of— 
— 
Hours. Inches. oF | oF. 
69 215, 58 3. 82 17 81.1) 81.1 S11 


MEXIOAN CLIMATOLOGICAL DATA. 


By Sefior Manvec E. Pastrana, Director of the Central Meteorologic-Magnetic 


Observatory. 


August, 1903. 


-= |Z. tion. 
Stations. es < = 
< a = | = 5 
Feet. Inches. °F. °F. OF. Ins. 
Guadalajara (Obs. del 
5,186 24.90 82.4 60.8 68.7 78 10.06 | me, 
Leon (Guanajuato) . . 5,906 24.24 84.0 53.8 67.3 77 | 7.62 w 
Mazatian.............. 25 26.81 91.0 72.0 83.7 78 11.25 nw 
Mexico on Cent.) .. 7,472 23.04 75.2 50.4 61.5 73 4.41 nw 
Morelia (Seminario) .. 6,401 23.90 74.3 52.5 61.0 79 4.11) se 
Puebla (Col. Cath.)... 7,108 23.33 75.9 48.2 60.4 $1 5.31) se. 
Puebla (Col. d Est.)... 7,118 23.32 75.9 47.7 60.8 76 | 6.69 e 
tecas . 8,015 22.54 79.0 45.0 58.6 744.68 


*The monthly barometric means are reduced to the international standard of gravity. 


Chart L Tracks of Centers of High Areas. Aucust 1902 
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xxxXI-—87. Chart V. Hydrographs for Seven Principal Rivers of the United States. August, 1903. 
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